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APPENDIX D
ECOLOGICAL RISK CALCULATIONS



Appendix D-1-1. Hazard Quotients of CoCs in sediments for the Raymark Phase Il Ecological Risk Assessmenht Investigation.
Benchmark = NOAA ER-L.
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ER-L' 1.20 81.00 34.00 46.70 0.15 20.90 150 16.00 44.00 85.30 261 430
-1-SED- | 0.18 0.31 309 0.80 1740 [kX] X} 0.25 (2] (XS]] 550 328
C-2-SED-SMP 0.28 0.95 8.35 1.64 393 084 1.13 138 1.68 1.41 1.49 0.88
C-3-SED-SMP 0.35 0.60 14.82 2.87 5.33 0.97 1.62 0.38 0.68 0.73 0.84 0.44
D-1-SED-SMP 0.13 0.18 0.66 0.18 0.24 044 0.28 0.08 0.02 0.04 0.03 0.02
D-2-SED-SMP 0.27 0.32 2.16 0.62 460 087 0.79 0.19 0.41 0.46 0.50 0.23
D-3-SED-SMP 1.75 0.45 6.18 1.88 0.39 099 1.19 22.50 12.05 25.79 21.46 10.23
D-4-SED-SMP 053 2.2 4.56 1.21 1.73 1.05 1.05 475 1.02 2.4 1.88 112
0D-5-SED-SMP 0.28 0.12 1.64 0.81 0.80 0.26 0.38 0.75 273 2.1 253 1.33
D-6-SED-SMP 0.50 0.64 7.82 0.90 3.07 0.54 1.08 0.56 1.09 1.02 1.19 0.70
E-1-SED-SMP 0.03 1.72 8.18 6.21 5.87 1.26 127 1.31 5.91 3.17 2.80 2.21
€-2-SED-SMP 0.03 0.65 382 370 1.80 0.82 0.57 0.63 amn 2.70 253 1.06
E-3-SED-SMP 0.10 0.26 1.08 1.92 1.00 0.84 0.77 494 11.82 11.14 12.64 6.74
E-4-SED-SMP 0.04 0.59 2.92 3.28 2.07 0.95 0.58 0.47 2.95 1.78 1.78 1.26
F-1-SED-SMP 0.67 0.45 312 4.05 1.27 0.55 1.27 2.19 8.18 7.27 6.90 4.65
F-2-SED-SMP 0.13 4981 22.38 1223 3.67 318 6.55 3.69 15.45 7.74 9.20 7.87
F-3-SED-SMP 0.04 0.59 5.12 6.70 2.60 1.14 252 68.75 21.36 37.51 42.15 22.56
Relerence 1.25 2.85 19.44 3.38 8.00 1.79 1.95 20.63 7.50 3.87 0.73 0.53
) concontranon/benchmark.
See App A-1 for sedk
1 - Benchmarks from Table 3.3-1.
2 - Sum of High Molecular Weight PAHs - B (a)anthracene, (a) Chrysene, Di {a,h) Fluoranthene, and Perylene; Perylene not avallable for reference.
3 - Sum of Low Molectlar Weight PAHs - 2-Methy Acenaphthene, Acenaphthylene, Fi ap and Phenanthrene.
4 - Total PCBs = Sum of Congeners x 2.
S - 2,3,7.8-TCOD equivalent for prediction of impacts on fish; see WHO, 1998.

' Page 1 of 2



Appendix D-1-1. Hazard Quotients of CoCs in sediments for the Raymark Phase Il Ecological Risk Assessment Investigation.
Benchmark = NOAA ER-L.
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ER-L' 384 63.40 600 19.00 1700 552 240 665 4022 22.70 2.20 1.58 2.20 1.58
-1-SED- 031 028 | 0% [ X8 (X [0 XX] (X ) (X)) 338 | 188 518 024 518 (¥}
C-2-SED-SMP 0.99 0.91 1.08 1.58 1.15 127 .M 1.02 1.22 7.00 0.28 241 0.25 0.35
C-3-SED-SMP 0.47 0.44 0.52 0.53 0.58 0.51 0.54 0.58 0.61 267 027 0.38 0.27 0.38
D-1-SED-SMP 0.02 0.02 0.03 0.05 0.03 0.04 0.05 0.03 0.03 0.85 0.18 0.25 0.18 0.25
D-2-SED-SMP 0.29 0.22 0.33 0.2 057 0.29 0.35 0.27 0.43 1.58 0.30 041 0.30 0.41
D-3-SED-SMP 11.98 10.88 20.00 25.26 16.76 27.03 45.83 18.05 18.32 1.92 0.1 0.21 0.15 021
D-4-SED-SMP 1.22 117 152 2.84 149 217 a2 1.37 164 8.26 0.25 234 0.25 0.35
D-5-SED-SMP 1.51 1.58 1.83 0.95 1.84 1.04 0.83 1.65 173 223 0.19 12.66 0.19 0.26
D-6-SED-SMP 0.70 0.69 0.67 0.42 0.83 0.62 0.63 0.74 0.84 2.46 0.18 1.14 0.18 0.25
E-1-SED-SMP 253 2.68 267 1.47 2.70 .07 4.08 2.56 3.08 1836 0.57 0.79 0.57 0.79
£-2-SED-SMP 2,06 2.68 2.83 0.53 2.70 2.6t 363 2.41 316 39.04 1.86 14.56 1.08 259
E-3-SED-SMP 859 7.26 10.33 7.37 9.89 773 10.42 8.32 9.86 4.08 0.4t 057 1.82 0.57
E-4-SED-SMP 1.95 1.89 2.00 0.39 1.87 1.64 229 1.65 2.2 17.27 1.39 15.19 1.39 1.93
F-1-SED-SMP 4.69 8.05 6.33 41 5.61 4.88 8.25 4.96 5.89 10.19 3.32 22.78 0.41 2668
F-2-SED-SMP 7.29 10.09 9.50 3y 9.13 7.00 8.75 8.42 10.53 40.48 1.23 44.30 13.64 15.19
F-3-SED-SMP 22.66 23.68 35.00 48.42 31.94 25.80 32.50 25.56 31.68 33.08 1.64 75.95 45.00 2.28
Reference 0.57 5.21 0.5§ 17.37 0.76 3.80 0.50 0.62 1.76 3.31
az as Concentralion/benchmark.
See App A-1for t
1 - Benchmarks from Table 3.3-1.
2 - Sum of High Molecular Weight PAHs - {a)anth X (s)py Chrysene, D ) Fl . and Perylene; Perylene not available for reference.
3 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphth Acensphihylens, A F ap . and Ph .
4 - Tolsi PCBs = Sum of Congeners x 2.
§-2,3,7,8-TCDD equivak tion for p ion of impacts on fish; see WHO, 1998.
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Appendix D-1-2. Hazard Quotients of CoCs in sediments for the Raymark Phase Ill Ecological Risk Assessment Investigation.
Benchmark = NOAA ER-M.
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ER-M' 9.60 370 270 218 0.71 51.60 410 500 640 1100 1600 1600
C-1-SED-SMP 0.02 0.07 0.39 0.17 0.30 0.13 0.17 8.00E-03 0.04 0.03 0.08 0
C-2-SED-SMP 0.03 0.21 1.05 0.35 0.83 034 0.41 0.04 0.12 0.1 0.24 0.24
C-3-SED-SMP 0.04 0.13 1.87 0.61 1.13° 0.39 0.59 0.01 0.05 0.06 0.14 0.12
D-1-SED-SMP 0.02 0.04 0.08 0.03 0.05 0.18 0.10 2.00E-03 | 1.56E-03 | 2.73E-03 | 5.63E-03 | 4.38€-03
D-2-SED-SMP 0.03 0.07 0.27 0.13 097 0.35 029 6.00E-03 003 0.04 0.08 0.08
D-3-SED-SMP 0.22 0.10 0.78 0.40 0.08 0.40 0.43 0.72 083 2.00 350 275
D-4-SED-SMP 0.07 0.46 0.57 0.28 0.37 0.43 0.39 0.15 0.07 0.18 0.3t 0.30
D-5-SED-SMP 0.04 0.03 0.21 0.17 0.17 0.1 0.14 0.02 0.19 0.16 0.41 0.36
D-8-SED-SMP 0.08 0.14 0.99 0.19 0.65 0.22 0.40 0.02 0.08 0.08 0.19 0.19
E-1-SED-SMP | 4.06€-03 0.38 1.03 1.33 124 051 0.47 0.04 0.41 0.25 0.46 0.59
E-2.SED-SMP | 3.59€-03 0.14 0.48 0.79 0.38 033 0.21 0.02 0.33 0.21 0.41 0.50
€-3-SED-SMP 0.01 0.06 0.14 0.41 0.2t 034 0.28 0.16 0.81 0.86 2.08 1.81
E-4-SED-SMP | $.05€-03 0.13 0.37 0.70 0.44 0.38 0.21 0.02 0.20 0.14 0.29 0.34
F-1-SED-SMP 0.08 0.10 0.39 0.87 0.27 0.22 0.47 0.07 0.58 0.56 1.13 1.25
F-2-SED-SMP 0.2 1.05 282 262 077 1.28 240 0.12 1.08 0.60 1.50 2.08
F-3-SED-SMP | 4.43€-03 0.13 0.64 1.44 0.55 0.46 0.92 2.20 1.47 2.91 6.88 6.08
Reference 0.16 0.62 2.45 0.72 1.69 0.72 0.71 0.68 0.52 0.30 0.12 0.14
£ as conceniral .

. See App A-1 for sedk
1 - Benchmarks Irom Table 3.3-1.

2 - Sum of High Molecular Weight PAHs - Benzo(a) Benzo(a)pyrene, Chrysene, D ) Fi thene, and Parylene; Perylene not available lor reference.
3 - Sum of Low Molecular Waight PAHS - 2-Mathyinap , Acanaphthene, Acenaphitry th Fluorens, Naphthalene, and Ph

4 - Total PC8s = Sum of Congeners x 2.

§-2,3.7.8-TCOD equival ion for p of impacts on fish; WHO, 1998.
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Appendix D-1-2. Hazard Quotients of CoCs in sediments for the Raymark P

hase 1l Ecological Risk Assessment Investigation.

Benchmark = NOAA ER-M.
§ E
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ER-M' 2800 260 5100 540 9600 3180 1500 2600 44792 180 27.00 27.00 27.00 27.00 100.0
C-1-SED-SMP 0.04 0.07 0.04 9.26€-03 0.07 0.06 0.08 0.08 003 0.21 0.01 0.01 0.01 0.0 0.04
C-2-SED-SMP 0.14 0.22 0.13 0.08 0.20 0.22 027 0.26 on o.88 0.02 0.14 0.02 0.02 0.12
C-3-SED-SMP 0.06 0.11 0.06 0.02 0.10 0.09 0.09 0.14 0.05 0.34 0.02 0.02 0.02 0.02 0.09
D-1-SED-SMP 2.86E-03 3.85E-03 3.33-03 1.85E.03 5.83€-03 6.96E-03 8.00€-03 6.92€-03 2.99€-03 on o0.01 0.0 0.01 0.01 0.02
D-2-SED-SMP 0.04 0.05 0.04 7.41E-03 0.10 0.05 0.08 0.07 0.04 0.20 0.02 0.02 0.02 0.02 0.03
D-3-SED-SMP 164 265 235 0.89 297 472 7.33 482 1.65 0.24 0.01 o 0.01 0.01 0.2
D-4-SED-SMP 017 0.28 0.18 0.10 0.26 038 0.51 0.35 018 1.04 0.02 0.14 0.02 0.02 0.12
D-5-SED-SMP 0.2 0.38 022 0.03 0.3 0.18 0.13 042 0.16 28.08 0.02 0.74 0.02 0.02 223
D-6-SED-SMP 0.10 0.17 0.08 0.01 0.15 0.1 0.10 0.19 0.08 0.31 0.01 0.07 0.01 0.01 0.05
£-1-SED-SMP 0.35 0.65 0.31 0.05 0.48 0.54 0.85 0.65 0.2 232 0.05 0.05 0.05 0.05 2.03
E-2-SED-SMP 0.39 065 033 0.02 0.48 0486 0.58 0.82 028 492 0.15 0.85 0.15 0.15 029
E-3-SED-SMP 118 1.77 122 0.26 1.75 1.3% 1.687 2.38 o0es 0.51 0.03 0.03 0.15 0.03 0.14
E-4-SED-SMP 0.27 0.48 0.24 0.01 0.33 0.29 0.37 0.42 0.20 2.18 0.11 0.89 0.11 0.11 0.32
F-1-SED-SMP 0.64 123 063 0.14 0.99 085 1.00 127 0.5 1.28 0.27 1.33 0.03 0.16 0.12
F-2-SED-SMP 1.00 248 1.12 0.12 1.62 1.22 1.40 215 0.95 s.11 0.10 2.59 1.1 089 0.35
F-3-SED-SMP n 5.77 4.12 1.70 5.66 4.51 §.20 6.54 2.64 417 0.13 4.4 3.67 0.13 0.15
Reference 0.08 1.27 0.08 0.61 0.14 0.68 0.08 0.16 0.18 0.42 0.08
] concentral
Ses App A-1 for
1 - Benchmarks from Table 3.3-1.
2 - Sum of High Molecular Weight PAHSs - Lt 8 Chrysene, D F th and Perylene; Perylens not available for raference.
A A A f and Ph

3 - Sum of Low Molecular Weight PAHs - 2
4 - Total PCBs = Sum of Congeners x 2.
5.2,3.7.8-TCOD e
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Appendix D-2-1a. Equilibrium-partitioning calculated concentrations of organic contaminants
in sediment porewaters from the Raymark Phase |ll Ecological Risk Assessment Investigation'.
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LogyoKoc? 3.90 4.99 4.53 3.85 3.98 447 5.60 6.01 6.09 6.01 6.59 5.60 6.58 5.03 4.14
C-1 0.04 0.02 |9.04E-03| 0.04 0.18 0.09 0.02 |9.10E-03] 0.01 |7.43E-03{1.81E-03; 0.02 |[3.67E-04| 0.14 0.03 0.20
Cc-2 0.04 0.02 0.01 0.10 0.25 0.13 0.03 0.01 0.02 |9.85€-03{2.17E-03| 003 |4.96E-04| 0.19 0.07 0.27
C-3 0.02 |5.44E-03{5.02E-03| 0.02 0.08 0.05 0.01 |4.57E-03]|6.08E-03|3.85E-03)|8.85E-04| 0.01 1.81E-04] 0.07 0.02 0.10
D-1 7.36E-03| 5.97E-04| 1.73E-03 | 8.24E-03 | 6.14E-03 | 5.94E-03 [ 1.32E-03| 4.06E-04 | 6.62E-04 | 4.06E-04 | 9.15E-05| 1.17E-03| 1.56E-05| 9.26E-03(4.27E-03( 0.01
D-2 5.52E-03|4.18€-03| 1.30E-03| 0.0t 0.06 0.04 |9.53E-03|2.87E-03|4.02E-03|2.14E-03| 4 96E-04 | 8.06E-03| 1.09E-04| 0.05 |B.55E-03|  0.09
0-3 0.48 0.21 0.14 2.52 277 3.70 0.70 0.22 0.30 0.16 0.04 057 |9.15€-03| ° 5.56 1.74 7.12
D-4 0.04 0.02 |9.51E-03] 0.31 0.14 0.20 0.04 0.0t 0.02 0.01 |252E-03] 0.03 |5.77E-04] 025 0.12 0.34
D-5 0.12 0.03 0.02 0.12 0.89 0.43 0.12 0.04 0.05 0.03 |6.11E-03f 010 ([1.89€-03| 0.73 0.09 1.00
D-6 0.07 0.01 0.03 0.08 0.33 0.20 0.05 0.02 0.03 0.0 |3.11E-03] 0.04 |7.78E-04] 0.25 0.04 0.37
E-1 0.04 |9.49E-03{7.27E-03| 0.03 0.29 0.10 0.02 0.0t 0.02 |8.69E-03|2.12E-03| 0.03 |4.85E-04] 0.16 0.02 0.22
E-2 0.02 |4.66E-03|1.04E-03(4.95E-03| 0.08 0.03 |5.81E-03|2.79E-03|5.77€-03|3.41E-03|8.15E-049.69E-03 [ 1.59E-04( 0.06 |257E-03| 0.07
E-3 0.04 0.04 [9.65E-03] 0.16 0.78 0.46 0.12 0.04 0.06 0.03 {7.04E-03] 0.12 |1.74E-03| 0.82 0.15 1.1
E-4 9.67E-03| 3.83E-03| 1.00E-03|4.78E-03| 0.06 0.02 |5.216-03|2.42€-03|5.33E-03|3.27E-03| 7.30E-04 | B.50E-03| 1.45E-04| 0.05 [2.48E-03} 0.07
F-1 0.06 0.06 0.02 0.12 0.92 0.51 0.1 0.05 0.06 0.04 |B8.85E-03; O.11 2.07E-03] 072 0.14 1.00
F-2 0.05 0.02 0.02 0.06 0.50 0.16 0.04 0.02 0.04 0.02 |5.80E-03] 005 [1.19E-03] 037 0.03 0.49
F-3 0.20 0.03 0.04 1.11 0.71 0.77 0.20 0.07 0.10 0.05 0.01 0.16 |2.86E-03] 1.40 0.48 1.84
Reference 0.79 0.59 0.19 |8.08E-03|3.87E-03| 0.01 9.36E-03| 1.49E-03] 0.05 0.41 0.07
1 - Porewater concentration (pg/L) = sediment concentration/(foc X Koc)(foc=%TOC/100).

2 - See Table 6.1-2 for Koc values.
3 - Sum of High Molecular Weight PAHs - Benzo{a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a h)anthracene, Fluoranthene, and Perylene;
Perylene not available for reference.
4 - Sum of Low Molecular Weight PAHs - 2-Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.

. 5- Sum of individual PCB congeners x 2; see Appendix D-2-1b.

6 - 2,3,7.8-TCDD equivalent concentration for prediction of impacts on fish; see WHO, 1998.




Appendix D-2-1a. Equilibrium-partitioning calculated concentrations of organic contaminants
in sediment porewaters from the Raymark Phase Ill Ecological Risk Assessment Investigation'.
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Log,oKoc? 6.54 595 | 447 | 502 6.65 6.00 6.65 6.42 6.88

C1 217€-03] 1.14 |530E03] 025 | 015 | 1.14 |248E-03] 6.70E-06 | 2.98E-05 | 6.70E-06 | 1.13E-05 | 4.34E-:05 [ 1.30
c-2 2726:03| 148 [335€-03| 045 | 021 167 |1.84E-03| 4.016-06 | 1.24E:04 | 4.01€-06 | 6.76€-06 | 5.01€-05 { 3.10
[oX] 106E-03] 064 |1.73E-03] 011 | 009 | 056 |1.086-03] 3.31E-06 | 1.47€-05 | 3.31E-08 | 5.57E-06 | 2.94E-05 | 4.10
D-1 102E04| 0.14 |9.29E:04] 002 | 001 0.10 |1.60E-03| 5.32E-06 | 2.37€-05 | 5.32E-06 | B.96E-06 | 1.73E-05 | 1.70
D-2 6.06E-04] 036 | 0.01 008 | 005 | 037 |1.30E-03| 433606 | 1.936-05 | 4.33c-06 | 7.28€E-06 | 9.91E-06 | ,3.40
D-3 005 | 3534 | 007 | 1851 | 563 | 4565 |1.53€-03| 3.686-06 | 1.64E-05 | 3.68E-06 | 6.19E-06 | 1.54E-04 | 2.00
D-4 324€-03| 208 [3656-03] 076 | 025 | 232 |3.37E-03| 3.66E-06 | 1.10E-04 | 3.66E-06 | 6.16E-06 | 4.68E-05 | 3.40
D5 8.29€-03| 312 |967E-03| 048 | 074 | 433 | o089 | 6.71E-06 | 1.44E-03 | 6.71E-06 | 1.13E-05 | 2.096-03 | 1.40
D6 4.06E-03| 1.85 |6.55€-03] 034 | 031 199 |2.80E-03| 6.03E-06 | 1.21€-04 | 6.036-08 | 1.02E-05 | 4.06E-05 | 1.50
EA 268E-03] 131 |206E-03] 035 | 017 | 136 | 082 | 3.04E-06 | 1.95E-05 | 3.04E-06 | 5.12E-06 | 2.87E-04 | 9.30
E-2 1036-03] 035 |e38e-04| 010 | 005 | o040 |268€-03| 3.286-06 | 8.19€-05 | 3.28E-06 | 5.526-06 | 1.37E-05 | 28.30
E-3 9.95€-03| 309 | 0.01 120 | 084 | 511 |966E-04| 2.91E-06 | 1.30E-05 | 1.20E-05 | 4.90E-08 | 2.656-05 | 7.00
£-4 9a7E-04| 028 |se4E-04] 008 | 005 | 033 [1.686-03] 3.14E-06 | 1.10E-04 | 3.14E-06 | 5.286-06 | 1.936-05 | 22.00
F 001 | 379 | 001 123 | 078 | 518 |1.96E-03] 4.03E-05 | 8.85E-04 | 497E-08 | 3.90E-05 | 3.88E-05 | 4.10
F-2 731€-03| 202 |5376-03] 049 | 037 | 237 |297€-03] 4.27E06 | 493604 | 4.75€05 | 6.39E-05 | 2.22E-05 | 14.30
F-3 002 | 561 | 002 | 18 | 116 | B84 |3.35E-03] 5.86E-06 | 8.70E-04 | 1.61E-04 | 9.86E-06 | 1.45€-05 | 13.90
Relerence 545E-04] 5.55 007 | 007 | 250 |1.08E-03 1.70E-05 | 5.86

1 - Porewater concentration (pg/L) = sediment concentration/(foc X Koc)('oc=§?50/100),
2 - See Table 6.1-2 for Koc valuss.

3 - Sum of High Molecular Welght PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz{a,h)anthracene, Fluoranthene, and Perylene;
Perylene not available for reference.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
S5 - Sum of individual PCB congeners x 2; see Appendix D-2-1b.

6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on fish; see WHO, 1998.



Appendix D-2-1b. Equilibrium-partitioning calculated concentrations of PCB congener in sediment porewaters from the
Raymark Phase Il Ecological Risk Assessment Investigation'.

PCB Congeners
$ |z iz |z |z | s |8 |8 |8 |e|¢ |8 |8 |8 |z7|:%
e - & & - & & i w ¢ g - & & h - & :
3 [4) o o o) [o} a 2 [ o) U i u w u x
4.61 3.35e-05
4.98 3.07E-04 | 1.84E-04 | 1.52E-04 | 2.44E-04 | 1.98E-04 | 1.69E-04 | 1.68E-04 0.24 2.77E-04 | 2.04E-04 0.02 1.506-04 | 1.33E-04 | 1.44E-04 | 2.2BE-04 | 1.96E-04 | 2.69E-04
521 1.89e-04
515 2.09E-04 | 1.256-04 | 1.036-04 | 1.66E-04 | 1.35E-04 { 1.1SE-04 | 1.14E-04 0.01 1.88E-04 | 1.39E-04 0.23 1.02E-04 { 9.08E-05 { 9.79E-05 | 1.55E-04 | 1.33E-04 | 1.83E-04
557 7.90€-05 | 4.736-05 | 3.90€-05 | 6.286-05 | S.10E-05 | 4.33E-05 | 1.96E-04 | 7.81E-03 2.31E-04 | 5.24E-05 0.05 2.64E-04 | 3.43E-05 | 3.70E-05 | 5.88E-05 | 5.04E-05 | 6.91E-05 | 2.64e-04
551 | 9.26.05 | s.s5e.08 | 457605 | 7.356-05 | 5.98€-05 | 5.08€-05 | 5.08€-05 | 4 58€-03 | 8.39E-05 | 6.14E.05 | 2.02€-03 | 4.53€-05 | 4.02E-05 | 4.33E-05 | 6.86E-05 | 5.90€-05 | 8.09E-05
565 | 6.59€.05 | 3.95€.05 | 3.266-05 | 5.246-05 | 4.26€-08 | 3.62605 | 2.95€.04 | 004 | 594E05 | 4.37€.05 | 0.02 | 1.49€-04 | 2.06€-05 | 1.52E-04 | 4.89E-05 | 4.20E-05 | 4.00E-04
553 0.65€-05 | 5.18E-05 | 4.276-05 | 6.87E-05 | 5.58E-08 | 4.75E-05 | 4.72E-05 | 4.28E-03 7.79€-05 | 5.74€-05 | 1.88€-03 | 4.23E-05 | 3.75E-05 | 4.05E-05 | 6.41E-05 | 5.51€-05 7.56E.05
574 | 538605 | 3.226.05 | 2.666.05 | 4276.05 | 247605 | 295805 | 192604 | 013 | 278604 | 357605 | o004 | 1.48€-04 | 2.33E-05 | 7.92€-05 | 3.99E-05 | I.43E-05 | 4.70E-05
8.09 2.38€-05 | 1.43-05 | 1.18E-05 | 1.89E-05 | 1.54E-05 | 1.17E-04 | 1.94E-04 | 1.1BE-03 | 2.14E-05 $.45€-05 0.02 1.53€-04 | 1.036-08 | 1.17E-04 | 1.76E-05 | 3.04E-05 | 2.08E-05
618 | 1.94€-08 | 1.186-08 | 9.59E-08 | 1.54E-05 | 1.256-05 | 1.07€-05 | 1.08E-05 | 9.608-04 | 1.75E-05 | 1.20€-05 | 4.79€-03 | 4.63€-05 | 8.43E-08 | 9.09E-06 | 1.44E-05 | 1.24E-05 | 4.43E-05
627 1.93E-04 | 1.67E-04 | 7.83€-08 | 1.26E-05 | 1.02E-05 | 8.69E-06 | 2.67E-04 | 6.11E-03 | 1.43E-05 { 1.05E-05 0.02 1.00E-04 { 6.88E-08 ‘.SGE-N' 1.17E-05 | 6.36E-04 | 6.16E-05
8.54 2.126-05 | 4.31€-05 | 1.56E-05 | 6.83E-06 | 5.55E-08 | 1.74E-05 | 2.22E-05 | 4.25E€-04 | J.29E-05 | 5.70€-06 | 1.75E-03 3.69€-05 | 3.736-08 | 2.11€-05 | 9.20E-05 | 5.68E-05 | 2.05E-04 | 2.67e-05
8.54 1.090-08
6.63 1.77€-05 | 1.376-05 | 3.46E-06 | 5.576-06 | 4.53E-06 | 6 04E-05 | 2.44E-05 | 2.03E-03 | 6.31E-06 4.656-06 | 4.07€-03 | 3.01€-05 | 3.04€-06 | 1.51E-05 | 5.20E-06 | 3.97E-05 | 5.62E-05 | 4.44e-05
6.63 1.290-06
8.77 4.99€-06 | 1.21€-05 | 1.326-05 | 3.97€-06 { 3.226-06 | 2.74E-06 | 6.45E-06 | 2.47E-04 | 4.50E-06 | 3.31E-08 | 2.54E-04 2.44E-06 | 2.17E-06 | 2.34E-06 | 3.70E.06 | 1.10E-05 | 2.18E-05 | 2.47e-07
6.63 7.01€-06 | 4.20E-06 | 3.46E-06 { 557€-06 | 4.53E-08 | 3.85E-08 | 3.83E-06 | 3.47E-04 | 6.31E-06 | 4.65E-06 | 1.32E-03 3.43€-06 | 3.04€-06 | 328E-06 | 5.20E-06 | 4.47E-06 | 6.13E-06
871 1.40E-05 | 1.376-05 | 2.836-06 | 4.54E-06 | 3.69E-06 | 1.64E-05 | 2.33E-05 | 2.07E-03 | 1.80E-05 | 3.79E-08 | 3.95E-03 | 2.87E-05 1.60E-05 | 1.32E.05 | 4.33E-05 | 2.84E-05 | 2.78E-05
6.80 |.33E-0§ 2.30€-05 | 2.31€-06 | 3.71€-06 | 3.01E-06 | 8.66E-06 | 2.32E-05 | 1.69E-03 | 2.31E-05 | 3.09E-06 | 2.54E-03 | 2.06E-05 1.89€-05 | 8.59E-06 | 2.19E-05 | 2.53E-05 | 5.10E-05
7.08 2.098-08
715 5.846-07
729 ,
718 211606 | 2.76E-05 { 1 04E-06 | 1.68€-06 | 1.36E-06 | 1.03E-05 | 1.15E-06 | 1.04E-04 | 1.90€-06 1.406-06 | 2.07E-04 | 1.036-06 | 9.176-07 | 9.89E-07 | 1.57E-06 | 1.35E-08 | 1.B5E-06 | 2.19e-06
7.24 1076-05 | 1.396-05 | 1.146-05 | 1.37€-08 | 1.11E-08 | 9.46E-07 | 1.54E-05 | 2.04E-04 1.51E-05 | 1.606-056 | 2.06E-04 | 4.32E-08 | 7.48E-07 | 3.17E-08 | 2.41E-05 | 2.40€E-05 1.5t€-08 | 6.160-06
7.05 1.03€-05} 185605 | 107E-05 | 210E-08 | 1.71E-08 | 1.45€-06 | 1.34E-05 | 1.31E-04 1.91€-05 | 1.12E-05 | 1 44E-04 | 4 11E-06 | 1.66E-05 | 3.94E-08 | 3.49E-05 | 2.50E-05 | 1.87E-05
6.70 5.85E-06 | 1.026-05 | 289€-06 | 4.65€-06 | 3.7E-08 | 1.38E-05 | 1.10E-05 | 2.89E-04 1.58E-05 | 1.066-05 | 4 46E-04 | 2.86E-06 | 2.54E-08 | 2.74€-06 | 2.79€-05 | 1.52E-05 | 2.84E-05
7.58
7.43 1.10E-06 | 5.01€-06 | 5.42E-07 | 8.71E-07 | 7.07E-07 | 6.01E-07 | 5.99E-07 | 5.42E-05 2.71€6-06 | 2.64E-06 | 2.39E-05 | 5.36E-07 | 4.76E-07 | 5.13E-07 | 4.06E€-06 | 1.40E-068 | 9.58E-07
7.15 211606 | 1.276-08 | 1.046-08 | 1.68E-06 | 1.36E-06 | 1.16E-06 | 1.15E-08 | 1.04E-04 | 1.90E-08 1.40€-08 | 4.60E-05 | 1.03-06 | 9.176-07 | 9.89€-07 | 1.57€-06 | 1.35E-06 | 1.85E-06
7.95 3.30€-07 | 3.60E-06 | 1.63E-07 | 2.626-07 | 2.13E-07 | 1.81E-07 | 6.56E-06 | 1.63E-05 | 2.97E-08 2.03E-06 | 7.19€-08 | 6.30E-07 | 1.43E-07 | 1.55E-07 | 8.16E-068 | 2.42E-06 | 1.20E-06
6.04 2.69E-07 | 1.91E-06 | 1.336-07 | 2.14E-07 | 8.02E-07 | 1.48E-07 | 1.47E-07 | 1.33E-05 | 2.43E-07 1.79€-07 | 5.876-06 | 1.326-07 | 1.17E-07 | 1.26E-07 | 2.00E-07 | 1.72E-07 | 2.36E-07 | 2.02e-07
g 191603 | 93E 04 | 540604 | 3.00E.04 | 651E.04 | T6SE04 | 169603 | 045 | 1.40E-03 | 7.42E-04 | 041 | 1.34E-03 | 4.83E-04 | B.09E-04 | S.60E-04 | 1.49€-03 | 1.67E-03 | 5.38E-04
um of PCB Congeners X 2 248603 | 184E03 | 10803 | 160603 | 1.006-03 | 153603 | 3.7E00 | 0.89 | 280600 | 14803 | 0.82 | 2.68E.03 | 9.68E-04 | 1.66€-03 | 1.96E-03 | 2.97€-63 | 3.35E-03 | 1.08E-03
1.30 3.10 4.10 1.70 3.40 2.00 3.40 1.40 1.50 2.00 930 20.30 7.00 22.00 4.10 14.20 13.90 586
(pg/L) = sedk (toc X Kexc). The toc = %TOC/100; PCB reportad in Appendix A-1.

2 - See Table 6.1-2 for Koc values.




Appendix D-2-2. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase "
Ecological Risk Asséssment Investigation'.

Benchmark = EPA Ambient Water Quality Criteria - Saltwater Chronic (WQC-SC) value.

2
H g
2
: : § AREN
§ H £ g | 3| 8
4 e L] L] o o
E § § 3 3 L g 3 3 3 3
o & o 3 g s 2 = o ] s § g E
WOC-SC? 9.30 50.00 2.10 8.10 8.20 81.00 18.21 0.46 0.29 0.07 0.04
C-1 0.0t 0.08 0.40 0.18 0.49 0.02 237E-03 0.40 032 0.38 021
c-2 001 019 0.40 018 048 0.07 §.46€-03 0.54 0.45 0.48 0.20
C-3 0.0t 0.04 0.40 0.41 0.49 0.16 1.13€-03 0.17 0.18 0.21 0.11
D-1 0.01 8.00E-03 0.40 0.40 049 022 452E-04 0.01 0.02 002 9.58€-03
D-2 0.01 0.03 094 0.18 049 0.02 6 79E-04 012 013 0.15 007
0-3 004 8.00E-03 361 0.46 049 0.40 (37 602 12.90 1073 512
0-4 0.0% 0.05 0.40 0.18 049 o 002 030 0.69 055 033
D-5 001 003 0.40 0.18 049 0.08 6.59€-03 1.85 151 . 0.95
D-6 0.01 0.02 0.40 0.18 0.49 0.05 4.8626-03 0.73 0.68 0.79 0.47
E-1 0.01 0.08 (R4} 0.18 049 0.02 1.74E-0 064 0.34 0.30 0.2¢
E-2 0.01 027 497 a7 049 0.02 2.72E-04 017 0.10 0.09 0.07
E-3 0.01 0.02 185 0.18 101 0.10 8.68E-03 169 150 1.01 0.96
E-4 0.01 0.07 0.94 0.46 1.21 0.14 2.62E-04 0.13 0.08 0.08 0.08
F-1 0.01 003 0.40 0.18 0.49 0.42 6.S7E03 200 [ 1.68 1.13
F-2 001 007 1.90 0.18 0.49 0.36 3170 1.08 054 0.64 0.54
F-3 0.01 0.01 0.40 0.18 0.49 0.06 0.06 1.54 2.70 3.03 e
Reference 0.02 0.03 17.74 0.19 3.90 519 0.04 1.28 0.66 0.12 0.00
Metals d. Orgar -
1 - Hazard Qu d as p cor ion (App D-2-1 for organics and A-2 for melalsyWQSV (Table 6.1-3).
2 - Water Quality Criteria-Saltwater Chronic; see Table 6.1-3.
3 - Sum of High Molecular Weight PAHs - B th Chrysene, D F and Perylens; Perylene not avaitable for refarance.
4 - Sum of Low Molecular Weight PAHs - 2-Methyinaph Acenap! \aphthy! o, Fluorene, Nap! e, and Ph )
5 - Sum of individual PCB congeners x 2.
6 - 2.3.7.8-TCOD aquivalent ¢ for p of imp on fish; ses WHO, 1998.




Appendix D-2-2. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase Il

Ecologica! Risk Assessment Investigation'.
Benchmark = EPA Ambient Water Quality Criteria - Saltwater Chronic (WQC-SC) value.

2 g
@ 8 g
1 &
g é . 30 .
= 2 1) ) " o w
8 f“; E E g g z 3 w a w e é
; g § g | 2§ s 2| 218 |8 |8]8/%
5 2 2 g ® 3 b > o R
8 : | 2|3 | & | & | & | & & |35 |32 3]|32
wQcC-sc? 0.10 1.68€-03 574 0.14 0.29 5.76 6.06 0.63 5.32 0.0 1.00E03 | 1.00E-03 | 1.00E-03 | 1.00E-03 | 1.00E-03
C-1 0.24 0.22 0.02 020 0.69 020 0.04 0.23 021 0.08 6.70€-03 003 6.70€-03 a.01 004
C-2 0.32 0.30 0.03 0.51 0.95 0.26 0.07 0.33 0.31 0.08 4.01E.03 0.12 401E03 | 6.76E-02 0.05
Cc3 (X3 0.1 0.0 0.13 0.35 0.11 0.02 0.14 0.1 0.04 3.31E-03 0.0t 3.31€-03 | 5.57E-03 0.03
D1 001 9.20E-03 | 1.61E-03 0.03 0.08 0.02 3.92E-03 0.02 002 005 $.32E-03 0.02 5.32€-03 | 0.96E-03 0.02
D-2 008 0.06 9.49€-02 0.08 0.31 0.08 0.01 0.08 0.07 0.04 4.33E-03 0.02 4.33E.03 | 7.266-03 | 9.91E-03
D3 599 544 097 1263 24.98 613 3.08 9.02 858 0.08 3.68€-03 0.02 368E-03 | 619€-03 018
D-4 036 0.34 0.04 0.84 118 0.36 013 0.40 0.44 0.11 3.66E-03 0.11 2.66E-03 | 6.16E-03 0.05
D-5 1.08 113 013 088 s 0.54 0.08 118 0.81 29.78 6.71E-03 144 6.71€-03 0.0 209
D-6 0.47 0.48 0.04 0.28 1.30 0.32 0.06 0.49 0.37 0.00 6.03E-03 0.12 6.03E-03 0.01 0.04
E1 0.27 0.29 0.03 0.18 0.76 0.23 0.08 027 0.26 27.44 3.04E-03 0.01 3.04E03 | 5.12E-03 0.29
E-2 0.10 0.09 9.69E-03 002 0.26 0.08 0.02 009 oos 0.09 3.28€-03 008 3.28€03 | 5.52€-03 0.0
E-3 123 1.04 0.14 108 389 0.54 0.20 133 0.6 0.03 2.91E-03 001 0.0 4.90E-03 0.03
E-4 0.09 0.09 8.80€-03 0.02 0.24 0.0 0.01 0.08 0.08 0.06 3.14E-03 0.11 3.14E-03 | 5.28E-03 0.02
F1 114 122 0.13 1.00 352 0.68 0.20 121 097 0.07 0.04 088 4.97€-03 004 0.04
F-2 0581 o 0.06 0.24 1.72 0.35 008 059 045 0.10 427€-03 049 008 0.06 0.03
F-3 1.63 1.70 0.24 3.48 6.47 0.97 0.31 1.84 1.66 0.11 .86E-03 0.87 0.16 9 B6E-03 0.01
Relerence 0.10 0.89 9.09E-03 296 0.26 0.96 0.01 0.11 055 0.04 002
Metals d; Organ Icutated.
1 - Hazard Quotl ' d as dix D-2-1 for organics and A-2 for metals)WQSV (Table 6.1-3).

2 - Waler Quality Criteria-Saltwater
3- Sum of High Molecutar Weight PAHS - B
4 - Sum of Low Molecular Weight PAHs - 2.M

Chronic; sea Table 6.1-3.

F

5 - Sum of Individual PCB congeners x 2.
6 - 2.3.7.8-TCOD equivalent concentration for prediction of impacts on fish; see WHO, 1998.

apr

. Acenap

. Fluorene,

ap

‘e, and Perylene; Perylene not avallabls for reference.
. and Pher




Appendix D-2-3. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase !

Ecological Risk Assessment Investigation "
Benchmark = EPA Amblent Water Quality Criteria - Saltwater Acute (WQC-SA) value.

§
L4 2 @
: ; i *
IR AR AR AR AR AR BT
g S . K ® % 2 ® g ;',
'g § o ": r-1 E-1 k-1 % 2
~ : ] : IREBEE RN :
4] 5] i) 3 S - = B ol & 5
WQC-5A’ 42 00 1100 4.60 210 74.00 90.00 146 367 2.30 0.52 034 077 0.01 45.95
Cc1 238€.03 | 3.45E-03 0.28 6 90E-03 0.05 002 295604 0.05 0.04 005 0.03 0.03 0.03 2.05€-03
Cc-2 238€E-03 | ©8.45€-03 0.26 6.90€E-03 0.08 006 681E-04 007 0.06 0.06 0.04 0.04 0.04 4.23E-03
C-3 238E-03 | 1.82E-03 0.26 0.02 0.05 0.14 1.40E-04 0.02 0.02 0.03 0.01 0.0t 0.0t 152603
D-1 238E-03 | 3 64E-04 026 0.02 0.05 020 S64E-05 | 1.67€-03 | 250E-03 | 2S4E-03 | 120€-03 153E-03 | 1.16€-03 | 202E-04
D-2 230E-03 | 136E-03 060 8.90E-03 00S 0.02 8 47E05 002 0.02 0.02 B.46E-03 001 812E-03 | 119E-03
03 020603 | 3.64E-04 233 0.02 0.05 0.36 0.02 075 161 134 0.64 07s 068 012
D-4' 2.38E-03 | 2.27€-03 026 6 90E-03 0.08 0.10 2.14E-03 0.04 0.09 007 0.04 004 004 § 40E-03
D-5 238E-03 | 1.27€-03 0.26 6.90E-03 0.05 0.08 822604 0.24 0.19 0.2 0.12 0.13 014 0.02
D6 2.38E-03 | 9.00E-04 0.26 6.90E-03 0.05 0.08 $.76E-04 009 0.08 0.10 008 0.08 008 5.38E-03
E-1 2.38E-03 | 2.64E-03 423 6.90E-03 0.05 0.02 217€-04 0.08 0.04 0.04 0.03 . 0.03 004 347E-03
E-2 2 38E-03 0.0 a2 0.18 0.05 0.02 3I0E08 0.02 0.01 oot 8.226-03 0.0 0.01 1.21E-03
E-3 238E.03 | ©09E-04 1.08 6 90E-03 on 0.09 1.08E-03 021 0.20 023 012 0.15 0.13 002
E-4 238603 | 300€E03 0.80 0.02 0.13 0.13 3.27€-08 0.02 9 99€-03 0.01 7.14E03 0.01 0.01 1.10E-03
F-1 2.38€-03 | 1.36E-03 0.2e 6.90E-03 0.05 010 9.19E-04 025 022 o 0.14 0.14 0.15 0.02
F-2 238E-03 | 2.18E-03 1.23 6.90E-03 0.05 0.32 3.06E-04 014 0.07 008 007 0.08 009 8.04E-03
F-3 238E03 | SASE04 0.26 6.90E-03 0.08 0.05 7.50E-03 019 0.34 0.38 020 020 021 0.03
Reference 4.05€-03 | 1.84E-03 11.48 7.43E-03 0.43 4.87 5 40E-00 0.18 0.08 0.02 0.01 0.01 011 1.14€-03
Metals-messured; Organics-Caiculated.
1 - Hazard Quotk iculated as p (Appendix D-2-1 for organi and A-2 for metais'WQC-SA (Table 6.1-3).
2 - Water Quality Criteria-Saltwater Acute (Table 6.1-3); & vaiue of 8 times the WQSV was used whars WQC-SA values were not availsble.
3 - Sum of High Molecular Weight PAHs - { {8)py , Chrysene, D (a.h) F and Perylene; Perylane not avaitable for reference
4 - Sum of Low Molecular Waight PAHS - 2. y thalene, Acenaphthene, A yH F Nap , and Ph .

§ - Sum of individual PCE congeners x 2.
6 - 2,3.7,8-TCDO equivalent ion for lon of #

p

on fish; see WHO, 1938.




Appendix D-2-3. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the

Raymark Phase il Ecological Risk Assessment Investigation'.
Benchmark = EPA Ambient Water Quality Criteria - Saltwater Acute (WQC-SA) value.

@
:
) E “a " -
E o 2 g 'é’ w o) w = @
o a o o 8
E oz E 3 § i s 18181828 /| %
ES s 3 a aQ a a 8
@ I 3 o o a a a =]
WQC-SA’ 1.10 228 46.09 48.47 5.04 4287 10.00 0.13 0.13 0.13 0.13 8.00E-03
C 0.03 0.09 0.02 $.13E-03 0.03 0.03 248E-04 | 5.15E-05 | 2.30E-04 | S5.15€-05 | 8.68E-05 | 5.43E-03
Cc-2 006 012 003 9.48E-0) 004 0.04 184604 | 2.00E05 | ©SOE-04 | 2.00E-05 | 5.20€E-05 | 6.27E-03
C-3 0.02 0.04 001 2.206-03 0.02 0.01 " 1.08€-04 | 255605 | 1.13E-04 | 255E-05 | 420E-05 | 367E-03
D1 397€03 | S.75E-03 3.11E-03 “S0EO4 | 199603 | 229603 | 160E04 | 4.10E-05 | 1.82E-04 | 4.10E-05 | 6.80E-05 | 2.16E-:03
D-2 7.14E03 0.04 7.77€-03 1.70E03 | 995603 | 8.80E03 | 130604 | 333E-05 | 1.48E-04 | 333E-05 | S.60E-05 | 1.24E-03
03 158 3.12 0.77 0.38 1.13 1.07 153604 | 283E05 | 1.26E-04 | 28IE-05 | 4.76E-05 0.02
D-4 0.10 0.18 0.05 0.02 0.05 0.05 337€-04 | 282605 | B.44E-04 | 282E-05 | 4.74E-05 | S5.86E-03
D-5 0.08 0.44 0.07 9.926-03 0.15 0.10 0.09 S.16E-05 0.01 5.16E-05 | 8.68E-05 0.28
0-6 0.04 0.16 0.04 6.94E-03 0.06 0.08 2.80E-04 | 4.64E-05 | ©030E-04 | 4.64E-05 | 7.01E05 | 5.08E-03
E- 0.02 0.10 0.03 732609 0.03 0.03 0.08 2.34E-05 | 1.04E-04 | 2.34E-05 | 3.4E-05 0.04
E-2 232603 0.03 7.68E-03 213603 0.01 941603 | 2.68E-04 | 2.52E-05 | 6.30E-04 | 252E-05 | 4.24E-05 | 1.71E-03
E-3 0.13 0.49 0.07 0.02 017 0.12 086E05 | 224E05 | 997€-08 | 9.95€-05 | 3.77E-05 | INED
E-4 2.24E03 0.03 5.99E-03 1.746-03 | 9.40603 | 7.65€03 | 1.68€-04 | 2.41E05 | 846E-04 | 241€-05 | 4.06E-05 | 2.42E-03
F-1 0.13 0.44 0.08 0.03 0.15 0.12 1.06E-04 | 310E-04 | 6.81E-03 | 3.82E-05 | 3.00E-04 | 4.84E-03
F-2 003 021 004 0.01 0.07 0.08 297604 | 320605 | 380E-03 | 365€-04 | 402E04 | 4.03E-03
F-3 0.44 081 012 0.04 0.23 0.21 235E-04 | 451E05 | 6.69E-03 | 1.24E-03 | 7.59E-05 | 1.81E-03
Relerence 0.37 0.03 0.12 1.42E-03 0.01 0.07 1.08E-04 2.12€-03
Metals-measured; Organics-caiculated.
1 - Hazard Quotient: as p conceniration (Appendix D-2-1 for organics and A-2 lor metals)/WQC-SA (Table 6.1-3).
2 - Water Quality Criteria-Saltwater Acute (Table 6.1-3); a value of 8 times the WQSV was used where WQC-SA values wera not avallable.
3 - Sum of High Molecular Weight PAHs - {a) 8 )py . Chry , Dibenz(a.h) F¥ th and Perylena; Perylena not available lor reference
4 - Sum of Low Molecular Weight PAHSs - 2-Methyinaphthatene, Acenaphthene, Acenaphihy Fluorene, Naphthalene, and Phenanthrene.

5 - Sum of individual PCB congeners x 2.
6 - 2.3.7,8-TCOD equivalent for p ion of impacts on fish; see WHO, 1998.




Appendix D-3-1. Dioxin and Dioxin-Like PCB Congeners in sediments for the Raymark Phase lll Ecological Risk Assessment Investigation.
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[C-1-SED-5MP 105 | 0.38 140 | 246 1.06 2.20 0.74 2.68 0.48 | 090 1.58 110 | 2944 | 1.16 | 3768 | 177 560 | 0.385 | 0.95 0.97 | 0.385
C-2-SED-SMP 800 | 019 4.12 756 | 289 | 5.68 3.98 744 | 085 | 282 5.64 404 | 6840 | 404 129 390 1540 | 055 46 1.8 24
C-3-SED-SMP 7.16 0.34 5.28 7.52 0.33 6.80 5.16 9.44 125 | 222 287 | 267 | 4520 | 452 | 6600 | 158 976 0.6 22 0.6 32
0-1-SED-SMP 017 | 049 025 | 0.24 129 | 0.34 0.44 030 | 034 | 0.18 0.22 0.36 12 029 8.56 | 37.20 | 222 0.4 04 0.4 0.4
D-2.SED-SMP 105 | 062 027 0.24 140 | 0.23 0.24 029 | 032 | 028 0.72 0.40 2.87 024 | 18.08 | 1248 | 436 0.65 0.65 0.65 0.65
D-3-SED-SMP 9.04 0.45 932 | 1236 | 290 | 1876 | 944 | 1160 | 195 400 | 1496 | 7.00 612 8.00 161 516 1252 | 0.328 1.2 5.1 0.325
-4-SED-SMP 1016 | 031 6.88 8.16 140 [ 1342 | 740 7.48 070 | 256 5.40 186 | 9200 | 4.12 109 374 13868 | 055 26 38 13
-5-SED-SMP 4080 | 522 208 | 7020 | 8.78 718 376 | 87.40 | 856 | 392 5.82 362 | 3920 | 84.00 | 50.80 | 3160 430 320 205 120 20.5
-6-SED-SMP 214 0.20 1.94 298 1.1 292 236 392 0.74 0.42 0.80 123 | 2820 | 230 | 3000 182 514 0.4 1.7 04 0.4
-6-SED-FD 5.64 0.31 6.12 8.12 228 | 1038 | 912 | 1584 | 260 | 254 2.78 280 | 6380 | 9.08 | 50.40 159 758 0.55 0.55 0.55 0.55
114 205 | 76680 | 212 | 1074 | 290 113 136 | 4040 | 1060 | 37.80 | 1662 | 734 | 84.20 | 866 2940 | 7900 170 560 1600 140
2000 | 058 | 1054 | 23.00 | 552 | 1852 | 13.06 | 1790 | 193 | 632 | 1388 | 9.24 13 6.40 252 424 3180 4.1 36 36 4.1
698 | 037 324 | 982 250 | 7.58 4.10 858 | 070 | 572 6.94 422 | 4500 | 266 133 141 1230 0.9 09 0.9 0.9
328 | 052 506 | 2620 | 6.08 | 11.84 | 11.08 | 2220 | 1.93 7.42 | 2340 | 1218 | 220 .60 376 216 | 8080 | 3.05 16 14 3.05
1082 | 059 554 9.10 1.41 8.52 5.90 732 | 070 | 318 | 6.84 468 | 4680 | 244 17 119 1554 0.9 13 0.9 09
2180 | 063 932 | 2520 | 666 | 1822 | 1220 | 2440 | 184 | 938 | 3440 | 1452 | 143 | 1018 | 630 300 5500 27 28 24 9.3
12.36 | 0.43 S44 | 1408 | 1.71 8.40 558 | 1024 | 128 | 348 7.76 508 | 4460 | 234 135 | 79.80 | 1254 36 98 33 18
8.05 0.50 168 2768 278 2.48 2.80 7.53 1.76 1.02 4.70 4.72 4990 296 72.30 173.00 1330.00] 1.7 5.4 11 0.086




Appendix D-3-2. Mammal, Fish, and Bird 2,3,7,8-TCDD Toxicity Equivalent (TEQ) concentrations in sediment for the Raymark Phase Il
Ecological Risk Assessment Investigation'.
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TEF-M | 0.10 1.00 0.05 0.50 1.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.01 0.01 0.0 1.00E-04 | 1.00E-04 | 0.0001 0.0001 0.0001 0.1
C-1-SED-SMP 0.10 0.38 0.07 123 1.06 022 007 027 0.05 0.09 0.18 o1 0.29 0.01 0.38 0.02 0.06 385E-06 | 9.50€-05 | 9.70E-05 0.04 461
IC-2-SED-SMP 080 0.19 021 ars 289 0.57 0.40 074 008 028 058 0.40 0.68 0.04 1.29 0.04 0.15 §.50E-05 | 4.60E-04 | 1.80E-04 024 13.36
IC-3-SED-SMP 0.72 034 026 378 0.33 0.68 0.52 094 013 0.22 029 0.27 0.45 0.05 0.66 0.02 0.10 6.00€-05 | 2.20E-04 | 6.00€-05 0.32 10.04
D-1-5ED-SMP 0.02 049 001 012 129 003 0.04 0.03 0.03 0.02 0.02 0.04 004 | 292E-03| 009 3.72E-03 0.02 4.00E-05 | 4.00E-05 | 4.00E-05 0.04 234
D-2-SED-SMP 0.11 0.62 0.01 0.12 1.40 002 0.02 0.03 003 003 0.07 0.04 003 | 2.406-03] 0.18 1.25€-03 0.04 6 50E-05 | 6.50E-05 | 6.50E-05 0.07 2.03
D-3-SED-SMP 090 045 0.47 618 2.90 188 0.94 118 0.19 0.40 1.42 0.70 812 0.08 1.61 005 0.12 3.25€-05 | 1.20E-04 | 5.10E-04 003 25.62
D-4-SED-SMP 102 0.31 034 4.08 1.40 131 074 0.75 0.07 0.26 054 0.19 0.92 004 1.09 0.04 014 5.50E-05 | 2.60E-04 | 3.50E-04 013 13.36
D-5-SED-SMP 4.08 522 | 1040 | 3510 | 878 | 7160 | 3760 | 874 088 0.39 0.58 0.38 39.20 0.84 0.51 0.32 0.04 0.03 205603 | 001 208 227
0-8-SED-SMP 0.2t 0.20 0.10 1.49 IR1] 029 024 0.39 0.07 0.04 0.08 0.12 0.28 0.02 0.30 002 0.05 4.00E-05 | 1.70E-04 | 4.00E-05 0.04 5.07
0.56 031 031 4.08 2.28 1.04 0.91 1.58 0.26 0.25 028 0.28 0.64 0.09 0.50 0.02 0.08 5.50€-05 | 5.50E-05 | 5.50E-05 0.08 13.50
11.44 205 38 106 1074 | 29.00 | 11.30 | 1356 | 404 1.08 378 166 1734 0.64 8.66 029 0.79 0.02 0.06 0.16 14.00 231
2.00 058 053 | 1.0 | 552 1.85 131 1.79 019 063 1.39 0.92 113 0.06 2.52 004 032 4.10E-04 | 3 60E-03 | 3.60E-03 04 32.70
0.70 037 0.16 4.9 250 0.76 0.41 088 0.07 0.7 0.69 0.42 0.45 0.03 1.33 0.01 0.12 9.00€-08 | 9.00E-05 | 9.00E-05 0.09 14.46
0.33 0.52 025 | 13.10 | 6.06 1.18 111 2.22 0.19 0.74 2.4 1.22 2.20 0.09 3.76 0.02 0.81 3.05€-04 | 1.60€-03 | 1.40E-03 0.31 36.44
1.08 059 028 455 141 0.65 059 073 0.07 032 068 0.47 047 0.02 117 0.01 0.16 9.00E-05 | 1.30E-03 | 9.00€-05 0.09 1354
218 063 047 | 1260 | 666 182 1.22 244 0.18 0.94 3u 145 1.4 0.10 6.30 0.03 0.55 2.70E-04 | 2.80€-03 | 2.40€-03 093 43.38
1.24 0.43 0.27 7.03 1.7 0.84 0.56 1.02 0.13 0.35 0.78 0.51 0.48 0.02 1.35 7.98€E-03 0.13 3.60E-04 | 9.80E-03 | 3.30€-03 1.80 18.63
0.81 0.50 0.08 1.39 2.18 025 0.48 0.75 0.18 0.10 0.47 0.47 0.50 0.03 0.72 0.02 0.13 1.70E-04 | 5.40€-04 | 1.10£-03 | 8.60€-03 [ 9.07
0.05 1.00 0.05 0.50 1.00 0.10 0.10 0.10 0.10 0.50 0.01 0.01 0.01 0.01 1.006-03 | 1.00E-04 | 1.006-04 | 0.0001 | 0.000005 | 0.000005 [ 0.005
-1-SED-SMP’ 0.05 0.38 0.07 123 1.06 0.22 0.07 027 005 0.45 0.02 0.01 0.29 0.01 0.04 0.02 0.06 3.85E-05 | 4.75E-06 | 4. 85E-06 | 1.93€-03 | 4.30
-2-SED-SMP 040 0.19 0.2 a7 289 0.57 0.40 074 0.08 1.41 0.08 0.04 0.68 0.04 0.13 0.04 0.1% 5.50E-05 | 2.30E-05 | 9.00€-06 0.01 11.82
-3-SED-SMP 0.38 034 0.26 are 0.33 0.68 052 0.94 0.13 1.11 0.03 0.0 0.45 0.05 0.07 0.02 0.10 6.00€-08 | 1.10€-05 | 3.00€-06 0.02 9.17
0-1-SED-SMP B43E-03 | 049 0.01 0.12 1.29 0.03 0.04 0.03 003 0.09 | 2.24E-03 | J64E-03 [ 0.04 [ 2.92E-03 | 8.56E-03 | 3.72€-00 0.02 4.00E-05 | 2.00E-06 | 2.00E-08 | 200E-03 { 2.23
0.05 062 0.0t 0.12 1.40 0.02 0.02 0.03 0.03 0.14 | 7.20£-03 | 4.04E-03 | 0.03 | 2.40E-03 | 0.02 1.25€-03 0.04 6.50€-05 | 3.25E-06 | 3.25€-06 | 3.25€-03 | 2.56
045 0.45 0.47 618 290 1.88 0.94 1.18 0.19 2.00 0.14 0.07 612 008 0.16 0.05 013 3.25E-06 | 6.00E-06 | 2.55€-05 | 1.63€-03 | 23.38
0.51 0.31 0.34 4.08 1.40 1.3 0.74 0.75 0.07 128 0.05 0.02 0.92 0.04 011 0.04 0.14 5.50€-05 | 1.30€-08 | 1.75€-05 | 6.50€-03 | 12.12
204 $§22 | 1040 | 3510 | B78 | 71.60 | 3760 | 874 0.66 1.98 0.06 0.04 39.20 0.84 0.05 0.32 0.04 0.03 1.036.04 | 6.00€-04 0.10 22
o1 0.20 0.10 149 11 0.29 0.24 0.39 0.07 021 | 8.00€-03 0.01 0.28 0.02 0.03 0.02 0.05 4.00E-05 | 8.50E-08 | 2.00€-06 | 2.00E-03 | 4.64
0.28 0.31 0.31 4.08 2.28 1.04 0.91 1.58 0.26 1.27 0.03 0.03 064 0.09 0.05 0.02 0.08 §.50€-05 | 2.7SE-08 | 2.75€-06 | 2.75€-03 | 13.23
572 205 383 106 10.74 | 29.00 | 11.30 | 13.56 | 4.04 530 038 0.17 T4 084 087 0.29 0.79 0.02 2.80E-03 | 8.00E-03 070 203
1.00 0.58 053 | 1150 | 552 188 1.3 179 0.19 316 0.14 0.09 1.13 0.06 0.25 0.04 0.32 4.10E-04 | 1.80E-04 | 1.80E-04 0.02 29.48
0.35 037 0.18 491 250 076 0.4t 0.86 007 206 0.07 0.04 0.45 0.03 0.13 001 0.12 9.00€-05 | 4.50E-00 | 4.50E-06 | 4.50E-03 | 14.19
0.18 052 025 ) 1310 | s.08 1.18 1.1 222 0.19 an 0.23 0.12 220 0.09 038 0.02 0.01 3.05€-04 | 8.00E-08 | 7.00E-05 0.02 32.37
0.54 059 028 455 141 08S 0.59 0.73 0.07 158 0.07 0.05 0.47 0.02 012 001 0.16 9.00€-05 | 6.50E-05 | 4.50E-06 | 4.50E-03 [ 12.09
1.09 063 047 | 1260 | 666 182 1.22 244 018 469 034 018 1.43 0.10 0.63 0.03 0.55 2.70E-04 | 1.40€-04 | 1.20E-04 0.08 35.08
0.62 0.43 0.27 7.03 i 0.84 0.56 1.02 0.13 1.73 0.08 0.05 0.45 0.02 0.14 7.96E-03 0.13 3.60E-04 | 4.90E-04 | 1.65E-04 0.09 15.29
0.40 0.50 0.08 1.39 2.18 025 | 048 0.75 0.18 0.51 0.08 0.05 0.50 0.0 0.07 0.02 6.13 1.70E-04 | 2.70E-05 | 5.50E-08 | 4.30E-04 | 757
EF-Bird 1.00 1.00 0.10 1.00 1.00 0.10 0.10 0.10 0.10 0.08 0.0t 0.10 0.01 0.01 1.00E-03 | 1.00E-04 | 1.00€-04 0.05 0.0001 | 0.00001 0.1
-1-SED-SMP 1.05 0.38 0.14 248 1.08 0.22 0.07 027 0.05 0.04 0.02 [XI] 0.29 0.01 0.04 0.02 0.08 0.02 9.50E-05 | 9.70€-06 0.04 634
-2-SED-SMP 8.00 0.19 0.41 1.58 289 057 0.40 0.74 0.08 0.14 0.06 0.40 0.68 0.04 0.13 0.04 0.15 0.03 4.60E-04 | 1.80E-05 0.24 22.78
-3-SED-SMP 7.18 0.34 0.583 1.582 0.3 0.68 0.52 0.94 0.13 0.11 0.09 0.27 0.45 0.05 0.07 0.02 0.10 0.03 2.20E-04 | 6.00E-08 0.32 19.57
-1.SED-SMP 0.7 0.49 0.03 024 129 0.03 0.04 0.03 003 |900E-03) 2.24E-03 [ 0.04 0.04 | 2.92€-03 | 8.56E-03 | 3.72E-03 0.02 0.02 4.00E-05 | 4.00E-08 0.04 253
-2-SED-SMP 105 062 0.03 0.24 1.40 0.02 0.02 0.03 0.03 001 | 7.20€-03 | 0.04 0.03 | 240€.03( 002 1.25€-03 0.04 0.0 6.50E-05 | 8.50E-06 0.07 an
-3-SED-SMP 9.04 045 093 | 1236 | 290 1.88 0.94 1.16 0.19 0.20 0.14 070 8.12 0.08 0.18 0.05 0.13 0.02 1.20E-04 | 5.10E-05 0.03 37.49
-4-SED-SMP 10.18 o3 0.69 818 1.40 1.31 0.74 0.78 0.07 0.13 0.08 0.19 0.92 0.04 0.1 0.04 0.14 0.03 2.60€-04 | 3.50E-05 013 25.36
-5-SED-SMP 4080 §22 | 2000 | 7020 | 878 | 7160 | 3760 | 874 0.86 0.20 0.08 0.38 39.20 0.84 0.05 032 0.04 16.00 | 2.05E-03 | 1.20€-03 2,08 K2}
D-6-SED-SMP 2.14 0.20 0.19 298 11 0.29 0.24 0.39 007 002 | 8.00€-03 0.12 0.20 002 0.03 0.02 0.05 0.02 1.70E-04 | 4.00E-08 0.04 8.24
-6-SED-FO 5.64 0.31 0.61 8.12 2.28 1.04 091 1.58 0.26 0.13 0.03 0.28 0.64 0.09 0.05 0.02 0.08 0.0 $.50E-05 | 5.50E-06 0.0 22.14
-1-SED-SMP 14 205 766 212 1074 | 29.00 | 11.30 | 1356 [ 404 053 0.38 1.68 734 084 0.87 029 0.79 850 0.06 0.02 14.00 440
E-2-SED-SMP 20.00 0.58 105 | 23.00 | 552 185 1.31 1.79 0.19 0.32 0.14 0.92 1.13 0.08 028 0.04 oxR 0.21 3.60E-03 | 3.60E-04 0.41 59.09
-3-SED-SMP 6.98 037 032 9.82 2.50 0.76 0.4 0.06 0.0? 0.20 0.07 0.42 0.45 0.03 0.13 0.01 0.12 005 9.00€-08 | 9.00E-06 0.09 2378
-4-SED-SMP 3.28 0.52 051 | 2620 | 6.08 1.18 AR 222 019 | 037 0.23 1.2 2.2 0.09 0.38 0.02 0.8 0.18 1.60€-03 | 1.40€-04 0.31 47.0
-1-SED-SMP 1082 0.59 0.55 9.10 1.41 085 0.59 0.73 0.07 016 0.07 0.47 047 002 012 0.0 0.16 0.05 1.30€-03 | 9.00E-06 0.09 26.33
-2-SED-SMP 21.00 063 093 | 2520 | 666 1.82 122 244 0.18 0.47 0.34 148 1.43 0.10 0.63 0.03 0.55 0.14 2.80E-03 | 2.40E-04 0.93 66 96
-3-SED-SMP 12.36 0.43 054 | 1408 | 1.7 0.84 0.56 1.02 0.13 017 0.08 0.5 0.48 0.02 0.14 7.96E-03 0.13 0.18 9.80€-03 | 3.30€-04 1.00 35.14
erence 8.05 0.50 0.17 2.78 2.18 0.25 0.48 0.75 0.18 0.05 0.05 0.47 0.50 0.03 0.07 0.02 0.13 0.09 5.40E-04 | 1.10£-04 | 0.80E-03 | 16.75

1 - TEQ = matrix conc x matrx benchmark.



Appendix D-3-3. Mammal, Fish, and Bird Sum TEQ Values

for the Raymark Phase Il Ecological Risk Assessment Investigation'.
SEDIMENT 2,3,7,8-TCDD

TEF-MAM | TEF-FISH | TEF-BIRD
C-1-SED-SMP 4.61 4.30 6.34
C-2-SED-SMP 13.36 11.82 22.76
C-3-SED-SMP 10.04 9.17 19.57
D-1-SED-SMP 2.34 2.23 2.53
D-2-SED-SMP 2.83 2.56 3.7
D-3-SED-SMP 25.62 23.38 37.49
D-4-SED-SMP 13.36 12.12 25.36
D-5-SED-SMP 227 223 324
D-6-SED-SMP 5.07 4.64 8.24
D-6-SED-FD 13.50 13.23 22.14
E-1-SED-SMP 231 203 440
E-2-SED-SMP 32.70 29.48 59.09
E-3-SED-SMP 14.46 14.11 23.75
E-4-SED-SMP 36.44 32.37 47.03
F-1-SED-SMP 13.54 12.09 26.33
F-2-SED-SMP 43.38 35.08 66.96
F-3-SED-SMP 18.63 15.29 35.14
Reference 9.07 7.57 16.75
units = ng/kg

1 - Sum TEQ Values; see Appendix D-3-2.



Appendix D-3-4. BAF and BSAF calculations for the Raymark Phase 11l Ecological Risk Assessment '

1 - Metals « BAF caiculstion = Tissue concentration (see Appendix A-3)/Sediment concentretion (see Appendix A-1).
Organics = BSAF caiculalion « ((Tissus Concenlration (ses Appendix A-3)LIpid (see Appendix A-3)V({Sediment Conceniration (see Appendix A-1YTOC (see Appendix A- 1))

PAHs not analyzed for Station HB-9-TISS-SMP
2 - Sum of High Weight PAHs - . Chrysene, Dibenz(a hjantivacens, Fluomnthene, and Perylene.
3 - Sum ol Low Weight PAHs - 2. Fluorene, and Ph

4 - Sum of iIndividual PCB congeners x 2
5-U.S. EPA, 1993d.

Page 1 ol 2

Investigation1 .
BAF BSAF
g g § ° 5
£l ¢
g § > £ f § - ) F3
o ~
| & | & § § g i 8 2 Z : s 3 g 5_
C-1-TISS-SMP MuUs 200 005 023 00 048 0.12 1.00 119 14.63 0.18 ose I 016 0.10 008 0.03 003
C-2-TISS-SMP MUS 218 ooz 0185 002 019 004 036 182 2140 021 101 159 018 010 oor 0o 004
C-3-TISS-SMP MUs LEi 008 oo7 002 0.13 003 o 1.61 2205 0.7 118 415 0s9 01 017 010 016
D-1-TISS-SMP MUs 48 007 (2] 013 207 005 1.2 21 an 218 218 10.90 610 1.4 128 o3 ore
D-2-TISS-SMP MUS 153 003 027 002 0.13 0.00 049 28 nn 0.3 1nx 6.80 on 02 021 004 (3.
D-3-TISS-SMP MUS 047 (1] oop 001 160 (1. o» oo t22 001 008 005 001 2.50€-03 | 2%0€-00 | 1.25€-03 | 147E03
D-4-TISS-SMP MuUs 0.90 oot 013 002 038 (X4 042 119 1462 013 08s 042 034 0.04 0.05 0.01 0.02
D-6-TISS-SMP Mus 1.8 0.05 o1 (1] 030 00?7 (2] 03 (4] 0.2 0.7 103 0.07 0.04 0.04 001 0.01
HB-8-TISS-SMP MUS 4.5 008 118 0.11 287 008 18 NA NA NA NA NA NA NA NA NA NA
_AVG-BAF; MedianBSAF 3.30 0.04 0.3 004 (1] 005 08 138 08| o2 (X3 762 0% 0.10 007 0,03 004
Spacies: Rbbed Mussel
NA - Not Avalisble



Appendix D-3-4. BAF and BSAF calculations for the Raymark1 Phase Iif Ecological Risk Assessment investigation'.

BSAF

Orgenics = BSAF calculation « ((Tissus Cancaniration (see Appendix A-3VLipkd (see Appendix A-3)I(Sediment Conceniration (see Appendix A-1YTOC (see Appendix A-1)))

PANs not anaiyzed for Station HB-9.TISS-SMP
2 - Sum of High Mol

3 - Sum of Low Molecular Weight PAHs - 2-

Weight PAHS -

Dibenz(s hlanthracene, Fuoranthene,
Fiuorene,

ond Perylane.

4 - Sum ol individual PC8 congeners x 2.
5-U.S. EPA. 1993d.

and P

Page20f2

: § § /
] $ '
g i H - & - g < . 2 E
= = : '] ] Q a - -
: S H s g § 2 2 £ £ 3 g W w 5 3 § s
AR EN : IR AR RN EAR R ERARAR AR AR ANAN D
] 3 g | é 3 £ § | § ] 2|5 ) 2|2 |32 g1 & | &
C-1-TISS-SMP MUS 004 004 0.07 0.20 0.11 0.72 0.08 0.04 143 008 04 0.20 0.28 1.88 aee 388 X 388
C-2-TISS-SMP MUS 004 008 003 o 009 041 007 0.04 121 01 030 0.19 029 147 (1) 128 (1] 1]
C-3-TISS-SMP MUS 014 020 018 (1) o2 190 018 0.18 247 on 098 03 053 350 525 1660 25 s
D-1-TISS-SMP MUS 149 038 1.09 211 1.90 s 1.05 0.3% 988 018 309 163 307 551 213 174 .18 21
D-2-TISS-SMP MuS 03t 02 0.2 030 0.30 i 0.13 0.08 302 002 095 0.68 056 565 262 1098 220 282
D-3-TISS-SMP MUS 172€-03 | 183€-03 | 120€.03 | 7.97€-03 | 267E0 002 2.39E03 | 149X (1] 4.S8E-03 | 6.82E-03 | 6.08E-03 | 9.37E-03 296 662 682 e62 662
D-4-TISS-SMP MUS 008 0.02 0.04 0.10 0.0? 035 0.05 0.02 053 0.08 0.168 0.12 017 132 s or s.18 518
D-8-TISS-SMP MUS 008 002 0.03 0.08 0.08 0.43 004 002 (L] 0.04 0.25 0.12 013 " 348 0.07 348 348
HB-9-TISS-SMP MUS NA NA NA NA NA NA NA NA NA NA NA NA NA 235 217 217 217 217
AVG-BAF; Median-BSAF 0.08 0.04 0.05 0.2 0.10 0.57 0.07 0.04 132 0.08 0.37 0.2 0.29 020 2.35 3.08 3.00 sz _| 3 388 0.3 0.1 0.1
Species; Ribbed Mussel.
NA - Not Avaltable
1- Melsls = BAF = Tie (se8 Appendix A. (see Appendix A-1).




Appendix D-3-5. Predicted tissue concentrations using the average BAF value and median BSAF value

for the Raymark Phase Ill Ecological Risk Assessment Investigation.

1 - For Metals: Tissue Conc.= Avg BAF

2 - See Appendix D-3-4 for average BAF value for Metals and median BSAF value for Organics.
3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysane, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.
4 - Sum of Low Molecular Weight PAHSs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.

5 - Sum of individual PCB congeners x 2.
6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on fish; see WHO, 1998.
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D-5-SED-SMP | 267 1.40 1.12 0.43 18.18 1.68 0.11 0.28 39.29 5.45 5.08 15.57 4.28 4.67 46.70 70.04 257 222 36868 148 128 226 38.91
E-1-SED-SMP | 2567 9.30 0.13 6.14 90.90 1291 081 1.36 132 1.00 187 5.10 1.35 1.23 15.23 15.82 4276 55.65 106 48.03 44.52 56.82 9.96
€-2-SED-SMP | 267 28.30 0.t1 234 4251 7.70 025 088 58.25 0.19 0.65 250 0.19 0.19 4.04 443 1271 15.40 39.08 1887 17.13 21.18 327
£-3-SED-SMP | 267 7.00 0.40 0.92 11.97 400 014 0.90 79.69 2.10 187 19.46 1.79 8.15 4047 7393 257 226 418 179 148 257 35.80
€-4-SED-SMP | 267 22.00 0.16 2.1 32.50 6.81 0.29 1.02 80.01 0.19 0.42 2.06 0.19 0.19 322 37 11.39 13.37 36.15 18.08 15.35 18.57 297
F-1-SED-SMP 267 4.10 264 1.61 34.66 8.41 0.18 0.59 132 3.08 2.1 31,89 428 485 4783 82.38 239 266 440 199 186 239 42.52
F-2-SED-SMP 267 14.30 053 17.23 249 2542 0.5t 3.38 680 099 2,06 9.91 297 225 2591 25.14 91.43 126 270 114 122 107 24.38
F-3-SED-SMP 2.67 13.90 0.14 2.1 56.89 13.94 0.36 1.22 262 3.92 8.62 13.72 6.66 43.11 36.84 125 431 380 878 298 282 341 58.79
Reference 2.67 .86 4.95 10.20 216 7.03 1.11 1.92 202 NA NA NA NA 30.68 30.68 30.68 17.66 21.38 73.44 NA NA 20.45 30.68

A E—
- x Sed.Conc.; For Organics: Tissue Conc.= Lipid(Median BSAF(Sed.Conc/TOC)).




Appendix D-3-5. Predicted tissue concentrations using the average BAF value and median BSAF value
for the Raymark Phase lll Ecological Risk Assessment Investigation.

2 - See Appendix D-3-4 for average BAF value for Metals and median BSAF value for Organics.
3 - Sum of High Molecular Weight PAHSs - Benzo(a)anthracene, Banzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.

5 - Sum of individual PCB congeners x 2.

6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on fish; see WHO, 1998.
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; E |l e | & 5| & £ 2| e lu g8l x| ¢c| 3
£ S5 |23 : sl s 18|38 |8 /8|55
3 14 8 é é b3 § % é 5 5] a a a o g 2 3
(%] < [ I = o [%7] = Q a a a a
D-5-SED-SMP | 267 1.40 428 7.00 1218 156 224 46.70 77.83 428 2703 22646 307 148 3.07 3.07 130 42.47 61.68
E-1-SED-SMP | 267 9.30 93.73 164 269 50.38 99.17 9.96 57.41 99.58 727 28108 1.39 1.39 1.39 1.39 19.84 5.82 12.62
E-2-SED-SMP | 267 28.30 32.73 0.19 88.36 19.25 27.78 3.08 16.75 30.80 245 196 1.50 8.42 1.50 1.50 092 0.28 0.56
E-3-SED-SMP | 267 7.00 483 10.90 1307 187 332 49.03 195 483 3085 8261 1.33 133 5.92 1.33 185 0.54 0.90
E-4-SED-SMP | 267 22.00 29.72 0.19 78.75 17.58 22.48 2.72 13.62 27.24 219 112 1.44 11.30 1.44 1.44 1.33 0.39 0.57
F-1-SED-SMP | 267 4.10 425 10.36 1268 213 358 §5.81 199 438 3148 354 18.44 90.92 227 10.61 264 0.79 1.7
F-2-SED-SMP | 267 14.30 217 244 591 137 147 2591 80.00 213 1813 403 1.98 50.69 21.72 17.38 243 0.65 1.25
F-3-SED-SMP | 267 13.90 823 36.06 2128 333 558 94.08 306 666 4990 339 2.68 89.40 73.75 2.68 1.07 0.29 0.67
Reference 2.67 5.86 30.68 68 | 121 10.23 195 NA 11.16 38.12 660 6.99 NA NA NA NA 1.24 0.34 0.76
1 - For Metals: Tissue Conc.= Avg BAF x Sed.Conc.; For Organics: Tissue Conc.= Lipid(Median BSAF(Sed.Conc./TOC)).




Appendix D-4-1. Site vs. reference tissue concentration ratios in ribbed mussels collected for the Raymark Phase il
Ecological Risk Assessment Investigation.

§ o
2 $ :
5 § g 2 £ 2
£ £ 8 < g
$ g 2 ] ¢ g o 5
E |5 $ |8 2 £ s | 2 $ 2
e | € E 28| % E g |8 | 2| 3|83z
. @ H - P £ z £ 5 § © . ) °® o
s 3 £ g § o 3 e E g 3 3 3 1 3
i &8¢ ARAEENFEEEE R AR ED § 13 8| |3
(2] @ 8] (5] o - Z N - - -~ o 5
Reference Concentration’ 495 1020 216 7.03 1.1 1.92 202 NA NA NA NA 30.68 30.68 30.68 17 66 21.38 73.44 NA NA
C-1-TISS-SMP MUS 0.09 0.12 0.11 0.16 0.09 0.44 034 075 018 0.18 0.85 0.26 0.15
C-2-TISS-SMP MUS 014 017 0.20 023 0.10 0.38 0.30 049 0.18 0.18 074 0.26 015
C-3-TISS-SMP MUS 0.10 0.23 0.17 0.1 0.09 0.32 0.29 0.55 0.39 0.18 1.42 0.61 0 46
D-1-TISS-SMP MUS 0.15 0.10 0.08 0.14 0.08 0.26 0.29 081 0.46 0.39 147 023 0.34
D-2-TISS-SMP MUS 0.10 0.08 0.09 0.10 0.08 027 0.29 0.78 049 0.39 1.81 0.23 053
D-3-TISS-SMP MUS 0.20 0.10 0.08 0.13 0.09 0.30 034 0.62 0.18 0.18 0.79 0.2§ 0.15
D-4-TISS-SMP MUS 0.12 0.18 0.09 0.14 0.09 0.36 0.33 0.95 0.46 o1 1.25 0.30 0.18
D5 Predicted 0.23 0.04 0.08 0.24 0.10 0.15 0.19 0.15 1.52 228 14.54 1037 4.98
D-6-TISS-SMP MUS 0.22 0.27 0.14 0.23 0.13 0.39 0.35 0.52 0.20 0.20 1.25 0.28 0.16
E-1 Predicted 0.03 0.60 0.42 1.84 on 071 0.65 0.04 0.50 0.52 242 260 1.44
E-2 Predicted 0.02 023 0.20 109 0.23 046 0.29 6.27E-03 0.13 0.14 0.72 0.72 0.3
E-3 Predicted 0.08 0.09 0.06 057 0.13 047 0.29 0.20 1.32 241 14.54 10.56 569
E-4 Predicted 0.03 0.21 0.15 0.97 026 0.53 0.30 6.05E-03 0.10 0.12 0.64 0.63 0.49
F1 Predicted 0.53 0.16 0.18 120 0.18 0.31 0.65 0.15 1.56 2.69 13.54 1243 5.99
F-2 Predicted oM 1.69 1.18 3.6t 0.46 1.76 3.36 0.07 0.84 0.82 518 5.88 3.68
F-3 Predicted 0.03 0.21 0.26 1.98 0.33 0.84 1.29 1.41 1.20 4.09 24 41 17.78 923

Tissue Concenirations Ratios calculated as Station Tissue Concentration/Reterence Tissue Concentration.

See Appendix A-3 for lissue concentrations and unils.

Blank cells indicate ratios not calcuialed; see texi Section 6.2.

1 - Tissua values predicted for Ral., D-5, E-1 to €-4, and F-1 1o F-3; ses Appendix D-3-5

2-F cor ions were p ; seo Section 6.2 and SAIC, 1998.

3 - Sum of High Molecular Weight PAHs - Benzo{a)anthracene. Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracens, Fluoranthane, and Perylene.

4 - Sum of Low Molecular Weight PAHSs - 2-Methyinaphthalene, Acenaphthane, A phthylene, A F Naphthalene, and Phenanihrens.
5 - Sum of individual PCB congeners x 2.

6 - 2.3,7.8-TCDD equivatent concentration for prediction of impacts on lish; see WHO, 1998.
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Appendix D-4-1. Site vs. reference tissue concentration ratios in ribbed mussels collected for the Raymark Phase Il
Ecological Risk Assessment Investigation.

@
g g
8 g
£ 8
2 v © “a g “o @
. a 2 ;: % 5 g 5 @ £ g 3 w [ w = f'f
IS a a Q Q Q Q &
: g i g H § S § s | ¥ E § § s | 2 O I 4 5
@ @ & 8 & & 3 g 3 N a 2 s s g a &
Reference Concenlration’ 2045 30.68 3068 30.68 121 1023 195 NA 1n.16 38.12 660 6.99 NA NA NA NA 034
C-1-TISS-SMP| MUS 0.59 018 1.08 0.18 054 574 165 104 15 80 256
C-2-TISS-SMP MUS 027 018 081 018 054 5.02 1.50 098 15.1¢ 295
C-3-TISS-SMP MUS 108 0.39 1.43 0.42 1.56 783 218 1.35 20.71 1.73
D-1-TISS-SMP MUS 0.98 0.16 241 0.52 049 7.62 3.94 1.4 an 1.02
D-2-TISS-SMP MUS 137 0.16 2. 0.59 049 8.34 367 174 3414 0.58
D-3-TISS-SMP MUS 027 0.18 1.04 036 054 6.72 192 1.08 18.50 9.05
D-4.TISS-SMP MUS 0.73 02t 1.76 0.55 064 9.86 282 1.88 32.42 276
D-S Predicted| 1104 127 13.95 023 15.22 6.98 1.23 410 3240 123
D-6-TISS-SMP MUS 073 020 1.34 020 059 5.74 262 1.13 26.39 2.39
E-1 Predicted 278 032 3.06 0.05 49 515 261 110 4022 16.90
E-2 Predicted 1.04 011 1.07 6.27E-G3 1.88 1.50 0.81 037 28.10 081
E3 Predicted| 12.56 117 1573 0.36 18.26 17.44 12.66 468 11.82 166
E-4 Predicted| 0.91 0.10 0.97 6.05€-03 1.72 1.22 0.71 0.33 15.99 1.14
F1 Predicted| 1169 1.39 13.86 0.34 20.79 17.87 11.50 477 50.61 228
F-2 Predicted| 522 0.79 7.08 0.08 13.41 717 5.60 245 57.68 1.90
F-3 Predicted -175.67 1.92 26.83 1.18 32.58 27 40 17.48 7.57 48 .45 0.85
Tissue Concentrations Ratios calcuiated as Station Tissue C VF Tissue C:

See Appendix A-3 lor tissus concentrations and units.

Blank celis indicata ratios nol calculated; see taxt Seclion 6 2.

- Tissue vakues predicted for Rel.. D-5, E-1 to E-4, and F-1 to F-3; see Appendix D-3-§

- Relerance concenlralions were predicted; see Section 6.2 and SAIC, 1998.

- Sum of High Molecular Weight PAHs - B {a)anth e, (a)py . Chrysane, Dibenz(a h)anthracene. Fluoranihens, and Perylane.

- Sum of Low Molecular Weighl PAHs - 2-Methyinaphthalene, Acensphthene. Acenaphthylens, Anthracene, Fluorene, Naphthalene, and Phenanthrene
- Sum of Individual PCB congeners x 2.

- 2,3.7.8-TCDD equivalant concentration tor prediction of impacts on lish, see WHO. 1998
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Appendix D-5-1a. Black-crowned night heron sediment ingestion rates for the Raymark Phase lit Ecological

Risk Assessment Investigation.'

g
®
g e § § § 2
-3 z § s
: ; : Elr | e
£ £ s =
: : AR EEEEEERE
H o § 3 § 3 = 3 ¥ 5 3 §
-] 3
s | § [ F |3 [g | s | § )32 | 4| 8|8 |§ | F| 35| F|3|G$
C-1-SED-SMP 0.59 68.38 282 101 0.56 18.23 0.59 183 8.04 1073 5363 10.73 2413 10.73 61.67 9385 349 322 590 263 244 8.04
C-2-SED-SMP 0.83 207 762 205 158 4719 153 453 2145 26.81 158 32.18 4827 58.99 198 322 1046 1019 1689 831 697 16.09
C-3-SED-SMP 1.13 130 1351 359 2.15 54.16 1.26 852 13.41 16.09 58.99 18.77 37.54 16.09 80.44 166 590 509 831 429 ars 16.09
0-1-SED-SMP 0.43 38.34 60.60 19.57 0.10 2494 0.12 1" 268 268 2.68 268 268 268 2.68 8.04 24.13 18.77 37.54 18.77 16.09 2.68
0-2-SED-SMP 0.88 69.18 197 78.03 185 4853 0.4 318 4.02 4.02 37.54 402 10.73 8.04 4827 105 349 265 456 198 174 402
D-3-SED-SMP 563 96.80 563 235 0.16 55.81 2.28 a7 236 206 1099 255 375 965 1421 5899 15018 11798 20111 8581 8044 563
D-4-SED-SMP 169 481 418 151 0.70 58.99 1.10 24 16.09 32.18 150 29.50 5363 204 121 536 1314 te87 2172 965 885 16.09
D-$-SED-SMP 091 26.01 149 101 0.32 1475 1.39 152 3754 34.86 107 29.50 53.63 32.18 322 403 1770 1528 2521 1019 885 3488
D-8-SED-SMP 1.61 139 713 112 1.2 30.03 0.7 434 40.22 2145 42.90 34.88 42.90 24.13 129 233 831 804 1314 538 483 13.41
€-1-SED-SMP 0.10 373 745 778 236 70.79 12.07 512 4558 8581 23 6167 134 58.31 697 724 1957 2547 4853 2199 2038 37.54
E-2-SED-SMP 0.09 142 M9 464 0.72 4585 5.38 229 26.61 .47 349 26.81 123 26.81 563 617 1770 2148 5443 2628 2386 26.81
€-3-SED-SMP 0.32 58.77 98.14 24 0.40 4692 0.64 308 72.40 64.35 870 61.67 98.53 212 1394 2547 8849 778 14399 6167 5095 239
E-4-SED-SMP 0.13 128 267 410 0.83 53.09 295 232 20.11 45.58 223 20.11 67.04 20.11 349 402 1233 1448 3915 1957 1662 20.11
F-1-SED-SMP 215 97.60 284 507 051 30.84 0.80 512 6167 56.31 644 88.49 107 93.85 965 1662 4827 5363 8876 4022 3754 80.44
F-2-SED-SMP 043 1048 2041 1531 1.47 1 295 2633 69.72 145 697 209 2685 158 1823 1770 6435 8849 19038 8044 m 093;;5
F-3-SED-SMP 011 128 467 839 1.05 63.82 1.34 1014 268 890 938 456 349 2950 2521 asat 20496 26010 46389 20379 1
rence X g 1772 322 700 | 804 783 35 385 — 885 | 885 59 | 2118
Units: Melals - ug CoC/day; Organics - ng CoC/day, and - pg CoC/day.
1 - Dietary intake = Sediment Conc.(see Appendix A-1) x intake Factors (see Table 6.3-1).
2 - Sum of High Molecular Weight PAHS - Y Cheysene, Dibenz(s. F and Perylene.
3 - Sum of Low Molecular Weight PAHS - 2. y Y Anthracene, Fluorene, Nap! ,and P

4 - Sum of individual PCB congeners x 2.
5.22,7.8-TCOD eq for pt of impacts on bird; see WHO, 1998




Appendix D-5-1a. Black-crowned night heron sediment ingestion rates for the Raymark Phase Iil

Ecological Risk Assegsment Investigation.'

4 - Sum of individual PCB congeners x 2.

5-223,7,8-TCOD tor p of impacts on bird: see WHO, 1998.

H | 3. : .
é § s ﬁ z § S w o - g .‘S
i Pl : S e | 8 [ 8|8 | B
ANERNREREE Pls e |23 )3 |3% i
S - £ 3 : 2 3 2 H 2 - - :
C-1-SED-SMP 322 827 509 1341 713 260 493 32.18 64 257 536 (5] 102 703 1.03 1.03 .03 12.35 152 7.0
C-2-5ED-SMP 1019 156 1743 80.44 5220 778 1877 89.72 247 1099 1823 13177 427 147 10.19 1.47 147 35.82 31.70 61.03
C-3-SED-SMP 483 75.08 831 26.81 2657 402 748 72.40 169 349 992 6559 162 1.61 1.61 1.61 1.61 26.91 24.58 5248
O-1.SED.SMP | 2145 2.68 4558 268 50 16.09 58.99 804 37.54 32.18 <8.27 359 5148 1.07 107 1.07 1.07 627 599 6.79
D-2-SED-SMP 208 37.54 536 10.73 2600 190 432 26.81 1126 223 483 459 96.26 1.74 174 1.4 1.74 7.59 6.88 9.9
0-3-SED-SMP | 12335 1850 32177 1287 76304 9921 40007 563 az1e 29496 3 197594 nz 087 0.87 0.87 0.87 68.69 62.69 101
D-4-SED-SMP 1260 198 2440 145 6795 1019 3212 88.49 295 2085 2440 17732 503 147 9.92 147 147 35.82 3249 68.00
D-5-SED-SMP 1555 268 2950 4827 8393 1073 1544 69.72 a2 538 2050 18628 13555 111 53.63 111 (k1] 608 598 868
D-8-SED- 724 118 1073 2145 are3 563 912 58.09 233 402 1314 9058 150 1.07 483 1.07 1.07 13.58 12.43 22.08
1-SED- 2601 456 4290 75.08 12308 2306 4540 225 456 2628 4558 33266 111762 3.35 3.35 3.35 335 818 544 1180
£-2-SED-SMP 2050 458 4558 26.81 12308 2681 3869 180 2 2333 4290 34126 2376 10.99 61.67 10.99 10.99 87.68 79.05 158
€-3-SED-SMP 8849 1233 | 18625 375 45021 6435 11439 110 1689 6704 16625 106289 047 241 2.4 10.73 241 .77 3784 63.69
E-4-SED-SMP 2011 322 3218 20.91 8527 1904 2435 102 298 1478 2950 23878 1051 8.18 84.35 8.18 8.18 97.72 86.80 126
F-1-5E0-SMP 4827 858 8581 209 25581 4250 7226 166 1126 4022 8849 83528 620 1957 96.53 241 11.26 36.32 3242 70.59
F-2-SED-SMP 7508 1716 15284 172 41818 9653 10356 $36 1823 5831 15016 113518 2464 7.24 188 80.44 84.35 116 94.06 180
F-3SED-SMP | 23328 4022 58310 2467 145601 22792 38183 402 8438 20918 45584 341399 2012 9.65 322 265 9.65 49.94 41.01 94.22
550 L 888 255 [ k2] T LT X2 _ 21X :
Units: Melais - ug CoC/day; Organics - i) CoC/0sy; 8nd Dioxins - pg CoC/day.
1 - Dietary Intake = Sediment Conc.(see Appendix A-1) x intake Faclors (see Tsbie 6.3-1).
2 - Sum of High Molecular Weight PAHs - yrene, Cheysene, Dibenz(s [ and Perylene.
3 - Sum of Low Moleculer Weight PAHS - 2 y Fluorene, andF




Appendix D-5-1b. Black-crowned night heron ribbed mussel ingestion rates for the Raymark Phase Il
Ecological Risk Assessment Investigation.'

4 - Sum of Low Molecular Weight PAHs - 2-
$ - Sum of individusl PCB congeners x 2.

for

6.23,7.8-TCOD

of impacts on bitd; see WHO, 1998.

é i . 5 H
! § s >
§
Pl AERE AN
g 1| B | 3
g g s s 5 £ § g = 3 g 3 s
§ 3§13 13 | x| |3 ]3| & ;31313 i1 3|3 | 3|3
TS oW | L = 2 oS & &

-1-TISS-SMP 23.60 6435 1298 58.99 5.15 45.05 64.35 3657 295 4827 295 295 4880 1233 295 295 804 295 590 295 295 295 644
C-2-TISS-SMP 3583 91.17 2285 85.81 5.90 9.8 102 3245 295 5202 285 295 4558 804 295 295 697 295 590 203 295 295 295
C-3-TISS-SMP 27.35 123 1990 118 5.36 33.25 58.99 3121 295 5899 295 295 5899 912 644 295 1341 697 1823 804 1018 295 1180

1- 39.69 53.83 896 50.95 4n 26.81 34.86 3169 268 5202 268 268 6972 1341 51 644 1394 268 1341 1287 268 268 1073
D-2-TISS-SMP 2620 45.58 1087 37.00 493 27.89 53.63 3132 268 7508 268 1073 8581 1287 B804 644 1716 268 2092 1448 804 268 1502
D-3-TISS-SMP 53.09 53.63 (24 49687 5.36 30.57 48.80 3690 295 5041 295 295 5363 1019 295 295 751 295 590 295 295 295 295
D-4-TISS-SMP 30.57 96.53 1098 5363 5.36 37.00 58.99 3566 349 858t 349 348 7508 1555 751 349 1180 49 697 1073 349 349 804

DS 60.12 2298 975 90.01 595 15.14 a1 2107 292 n 835 230 a7 250 2504 3756 13773 11895 19616 7930 6887 m 12104
0-6-TISS-SMP. $8.99 150 1598 85.81 7.51 40.22 45.05 3754 322 4987 322 322 5899 858 322 322 1180 322 644 965 322 322 804
-1 6.90 329 4875 692 468 72.68 1830 7098 53.41 101 2713 72.25 157 65.97 a17 848 2293 2984 5686 2578 2388 4398 3047
€2 6.10 126 2280 413 1339 47.08 813 nn 10.32 35.10 134 10.32 47.49 10.32 217 237 681 828 2098 1012 919 10.32 138
E-3 022 49.27 842 214 7.44 48.18 97.59 4274 "3 100 1043 95.99 150 330 2170 3965 13773 12104 22413 9599 7930 n 13773
E4 8.58 113 1743 385 15.38 54.51 447 18 9.96 22.58 110 9.96 33.20 9.96 173 199 611 17 1839 569 823 9.96 996
F (1] 06.22 1859 | 451 9.4 31.88 122 709 164 150 1710 25 285 249 2565 4418 12826 14252 23586 10689 9976 2u 12828
F2 2829 924 13344 1363 2729 101 447 36493 83.12 110 531 159 202 2 1389 1348 4903 €742 14506 6129 €538 7.8 5721
F-3 7.5 113 3051 747 19.35 65.52 20 14047 210 462 738 357 27 212 1976 8728 23120 20083 36362 15974 15133 715 18268
1881|377 S < OO -~ T L 5 % 1645 [ S N A <
Uriks: Wiotais - g CoCrday, ™ CoClday. and Dioxins - by CoCiday.
1 - Distary Intake = Tissue Conc. X intake Faciors; see Table 6.3-1.
2 - Tissue values predicted for D-5, E-1 lo E-4, F-1 1o F-3, and Rel. {see App D-3-5 for pr values and App A-3for valves).
3 - Sum of High Weight PAHs - ‘ Berzo{a)pyrene, Chry Dibenz(s. F and Perylene.
Fluorene. Napl Ph




Appendix D-5-1b. Black-crowned night heron ribbed mussel ingestion rates for the Raymark Phase lil
Ecological Risk Assessment Investigation.'

5 - Sum of Individusl PCB congeners x 2.

6-22.7.6-TCOD eq

for

of impacts on bird; see WHO, 1998.

H
g
1 -
2 Es & T 1 *
. s < ‘.! 5 g 4 o w 13 5 a
s a s 2 e 8 g g 8 'E ‘E
3 3 3 3 e ? S S 1
EREE 3 £ 00 0 O O S £ | &
C-1-7188- 295 1770 295 a103 295 21693 11262 295 3432 3379 36655 5921 123 123 123 123 152 4725 €9.78
C-2-TISS-SMP 205 1341 295 3218 295 20513 11262 295 23000 2057 34844 5663 18 118 118 118 185 54.54 105
C-3-TISS-SMP 644 2360 697 6518 858 25286 12338 298 4508 4451 47837 7760 1$ 365 115 115 105 31.98 68.26
D-T8S: 268 3969 858 7240 268 25849 10726 268 4558 8044 50572 13010 105 858 450 05 58.98 1878 2130
D-2-TISS-SMP 268 3808 965 8152 268 30875 13407 590 4987 7508 60312 1279 107 4s0 381 107 ®n 10.79 15.58
D-3-TISS-SMP 295 1718 590 3847 295 2 10189 295 4022 3915 37030 6934 us 1us ns ns 550 167 268
0-4-TISS-SMP 349 289 912 5028 349 30917 13343 349 5099 5363 54847 12152 139 139 139 139 169 5097 107
0-5 2087 22055 e 65318 8347 12020 543 2504 4174 22955 144973 | 1214455 185 7933 185 165 6948 2278 3307
D-6-TISS-SMP 322 2199 322 5148 322 20808 9653 322 3432 5363 39846 2889 134 134 134 134 145 4421 78.52
[ 534 5026 87.96 4419 2702 5319 264 534 3079 5341 30973 | 1507416 | 7464 Ta64 7464 7464 1064 32 677
€2 178 1755 1032 4739 1032 1430 69.17 165 898 1852 13139 10533 8045 451 80.45 8045 4957 14.90 2986
€3 1920 25877 584 70076 10017 17805 m 2629 10434 25877 185441 4430 71.40 71.40 317 71.40 8861 2883 48.53
€4 158 1564 9.96 4223 943 1208 50.46 146 70 1481 1727 5993 76.99 806 76.99 76.99 71.07 21.04 3057
Fi 2200 22603 558 67960 11401 19204 42 299 10689 23515 168825 18967 969 4876 122 569 142 @7 91.82
F2 1308 11645 121 31708 7355 7890 409 1389 2% 11441 86493 21618 105 2718 1165 932 130 3508 68.97
F-3 3153 44139 1934 114131 17866 29830 318 5044 16394 35732 | 267608 | 18158 144 4794 3985 144 57.49 15.74 36.15
[ Tielarence 1838 1648 845 I8 843 375 8.5 ; X
T Uniis: Melais - g CoClday; Organics - ng CoCidey; and Dioxing - pg Cot/dsy.
1 - Dietary intake = Tissue Conc. x intake Factors; see Table 8.3-1.
2 - Tissue values predicled for D-5, €-1 to E-4, F-1 10 F-3, and Re!. (see Appendix D-3-5 for p valuss end Appendix A-3 lor velves).
3 Sum of High Wk Weight PAHs - B Chrysens, Dbbenz(s f ond Perylene.
4 - Sum of Low Molectiar Waight PAHS - 2 aphitry Fluorene, andF



Appendix D-5-1c. Black-crowned night heron total assimilation of sediment and
ribbed mussel for the Raymark Phase Il Ecological Risk Assessment Inves’(igation.1
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[oX 23.28 | 128 | 1520 154 | 5.50 |60.92| 3697 | 292 | 4657 | 336 | 294 | 1198 | 343 | 374 | 1110] 594 | 1136 537 | 519
c2 35.30 | 287 | 2932 280 | 7.20 | 83.12| 3559 305 [5033| 434 | 315 | 831 | 475 | 594 | 1678 1265|2194 | 1084 | 955
c-3 27.41 | 243 } 3216 450 | 7.23 |84.15| 3632 | 297 [ 5694 | 341 | 302 | 893 | 697 | 444 | 1858 | 1162 ] 2555 | 1187 | 1342
D-1 38.61 {88.54| 920 |67.89| 4.69 [49.82| 3158 | 261 | 5010| 261 | 261 | 1293 | 725 627 | 1365| 276 | 1327 | 1257 | 274
D-2 26.12 | 110 | 1217 111 | 6.53 [ 73.56| 3319 | 262 | 7231 | 294 | 1036 | 1247 | 821 720 11988 | 514 | 2452 | 1585 | 942
D-3 56.53 | 145 | 1476 | 274 | 5.31 [82.86| 4011 | 511 | 5051 | 1342 | 529 | 1910 1652 | 5963 [15178{11641 19927| 8544 | 8028
D-4 31.05 | 537 | 1458 197 | 5.83 |92.41} 3841 | 351 | 8291 | 480 | 364 | 1693 | 839 852 | 2401 | 1675|2762 | 1962 | 1187
D-5 58.75 |47.15| 1082 | 184 | 6.04 {28.77| 2175 317 | 295 | 907 | 249 | 272 {2720 | 4081 |14962|12922|21310| 8615 | 7481
D-6 58.34 | 278 | 2225| 191 | 8.41 |67.63| 4032 | 348 | 4822 | 351 | 343 | 849 | 434 534 | 1936 ] 1084 | 1884 | 1445 | 774
E-1 6.74 676 | 54101 1415|44.30] 138 | 7326 95.29| 179 | 488 | 129 | 118 | 1457 | 1513 | 4092 | 5325 {10146| 4596 | 4260
E-2 5.96 258 | 2530 | B44 | 13.59)|89.46]| 3279 |35.75| 122 | 465 |35.75]35.75| 751 822 | 2359 | 2860 | 7257 | 3503 | 3182
E-3 20.74 | 101 | 712 | 438 | 7.55 | 91.55] 4411 178 | 158 | 1650 | 152 | 521 | 3431 | 6269 |21776]19137|35436/15178|12538
E-4 8.38 | 232 | 1934 | 747 |15.60| 104 | 3321]28.95/65.61] 320 [28.95|26.95| 502 | 579 | 1775|2084 | 5635 | 2817 | 2393
F-1 138 177 [ 2063 | 922 | 9.56 |60.16( 7326 217 | 198 | 2266 312 | 330 | 3399 | 5853 |16993]|18881|31249|14161|13217
F-2 27.65 | 1896 |14810| 2786 [ 27.69| 345 |37664| 118 | 246 | 1182 | 355 | 268 | 3093 | 3002 |10915|15008|32290|13644]14553
F-3 7.34 | 232 | 3386 | 1527 [19.63] 125 |{14498] 460 | 1013 ] 1612 | 783 | 5065 | 4328 | 14734 |50650|44664|79658]|34994|33153
Relerence | 259 | 1123 |12864] 771 |60.40] 196 |11199 2436 | 2436 | 2436 | 1402 | 1698 | 5831

Units: Metals - ug CTYkg RoC/day; Organics - ng CoC/kg ﬁoC/day; and Dioxins - pg CoC/kg RoC/day.

1 - Total Assimilated = ((Heron Sed Dietary Intake (see Appendix D-5-1a) + Heron Mussel Diet Intake (see Appendix D-5-1b)) x Bioavailabil
Factor x Home Range Factor)/Body Weight.

Bioavailability Factor of 85% assumed; see text.

Home range Factor of 1.0 applied; see Table 6.3-1.

Body weight (BW) of 0.883 kg assumed; see text.

2 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Per
3 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and
4 - Sum of individual PCB congeners x 2.

5 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on bird; WHO, 1998.



Appendix D-5-1c. Black-crowned night heron total assimilation of sediment and
ribbed mussel for the Raymark Phase |ll Ecological Risk Assessment Investigation. 1
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s |t|s|8|8|z|8|z|2|8|&8|€|z|2|2|2|¢2]|s%
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7] 3] a [rd [ I 2 3 a g E a 2 o a a a =]
C-1 929 | 330 2194 | 297 | 5599 | 534 (21357| 441 | 3552 3769 { 39320 | 5798 120 120 120 120 |83.54
C-2 1265 | 434 [ 2968 | 361 | 8131 | 1032 {21553| 521 | 3949 | 4698 | 46033 | 5862 115 123 115 115 160
C-3 1600 | 692 | 3072 | 697 | B830 | 1213 |25061] 447 | 4672 | 5240 | 52362 | 7626 113 353 113 113 116
D-1 1053 | 261 (3864 | 829 | 7114 | 274 |24940| 294 | 4419 | 7790 { 49028 | 12574 102 827 435 102 |27.04
D-2 17291 294 | 4182 | 940 | 10358 | 441 [29945| 1652 | 5015 | 7692 | 62501 | 12410 105 435 368 105 |24.57

D-3 12158( 2065 (32627 1807 | 77049 | 9834 |59471| 3381 |32265|34743)225856| 6788 112 112 112 112 | 355
D-4 1988 | 527 | 5137 | 1017 | 12245 | 1316 {32854| 619 | 7666 | 7511 | 69675 | 12182 | 136 144 136 136 | 168
D-5 13148| 2267 (24937| 408 | 70956 | 9068 |13058] 2720 | 4534 [24937|157487| 1182116| 160 | 7688 | 160 160 | 4019
D-6 1471 ] 423 [ 3149 | 330 | 8598 | 852 |20908| 534 | 3691 | 6427 | 47076 | 9664 130 134 130 130 |96.84

E-1 5437 | 953 | 8968 | 157 | 25728 | 4821 [ 9490 | 953 | 5493 | 9529 | 69539 | 1558664 | 75.08 | 75.08 | 75.08 | 75.08 | 1787
E-2 3932 | 608 | 6077 |35.75| 16409 | 3575 | 5159 | 5§72 | 3110 | 5720 | 45499 | 12426 | 88.03 | 494 | 88.03 | 88.03 | 181
E-3 21776| 3036 |40913| 924 |110796{15837(28151| 4157 (16497(40913(261575| 4503 | 71.05] 71.05| 316 | 71.05 | 108
E-4 2895 | 463 | 4631 128.95} 12273 | 2740 | 3504 | 425 | 2123|4246 | 34082 | 6781 | 81.98 | 645 | 81.98 | 81.98 | 151

F-1  |16993] 3021 |30210| 736 | 90064 15105(25443| 3965 |14161|31154}223669] 18855 | 971 | 4787 120 558 156
F-2 12734| 2911 |26923| 291 | 70584 |16373(17564| 3093 | 9551 {25468 192536] 23180 108 | 2797 | 1199 959 | 237
F-3 40059| 6907 |96695| 4236 |250025/39138{65568| 11051[35915(78277(586247| 19416 148 | 4925 | 4063 148 125

Reference | 1624 | 2436 | 2436 | 2436 812 886 | 3026 | 52357 555 82.57

Units: Metals - ug CoC/kg RoC/day; Organics - ng CoCﬁ(g-ﬁ»-C/day; and Dioxins - pg CoCkg ﬁoC/day.

1 - Total Assimilated = ((Heron Sed Dietary Intake (see Appendix D-5-1a) + Heron Mussel Diet Intake (see Appendix D-5-1b)) x Bioavailability

Factor x Home Range Factor)/Body Weight.

Bioavailability Factor of 85% assumed; see text.

Home range Factor of 1.0 applied; see Table 6.3-1.

Body weight (BW) of 0.883 kg assumed; see text.

2 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perytene.

3 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalens, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
4 - Sum of individual PCB congeners x 2.

§ - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on bird; WHO, 1998.



Appendix D-5-2a. Raccoon sediment ingestion rates for the Raymark Phase lil

Ecological Risk Assessment Investigation.1

3 - Sum of Low Molecular Waight PAHs - 2
4 - Sum of ndividual PCB congeners x 2.
$-2.3.7,6-TCOD

for

of impacts on mammal; ses WHO, 1998
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C-1-SED-SMP 6.20 718 2958 1056 5.92 192 6.20 1927 84.52 13 563 13 254 13 648 986 3663 3381 6198 2761 2564
C-2-SED-SMP 873 Q75 8001 2158 16.62 496 16.06 4761 225 282 1834 338 507 620 2085 3381 10988 10706 17749 8734 7325
C-3-SED-SMP 11.83 1361 14199 3775 2254 569 13.24 6846 141 169 620 197 394 169 845 1747 8198 5353 8734 4508 3944
o~|~§wﬁ 451 403 837 206 1.01 282 124 1169 28.17 28.17 2817 28.17 28.17 28.17 28.17 84.52 254 197 394 197 169
D-2-SED-SMP 9.02 127 207 820 19.44 510 451 3324 42.2¢6 4226 394 42.26 13 84.52 507 1099 36683 2789 4769 2085 1831
0-3-SED-SMP 59.18 1017 5916 2488 1.66 583 2398 5015 2479 2169 11551 2678 3944 10142 14932 61981 157770 123962 211299 90154 84520
D-4-SED-SMP 17.75 4846 4367 1586 733 620 11.55 4451 169 338 1578 310 563 2141 1268 5635 13805 13523 22820 10142 9297
D-5-SED-SMP 9.58 an 1568 1062 338 155 14.65 1597 394 366 127 to 563 338 3381 s071 18594 16059 26483 10706 9297
D-6-SED-SMP 16.90 1459 7494 1180 12.96 18 7.89 4584 423 225 451 388 451 254 1352 2451 B734 8452 13805 5635 5071
€-1-SED-SMP 1.10 918 7832 8170 2479 744 127 5381 479 902 2451 648 1409 592 7325 7607 205868 26765 50993 23102 21412
E-2-SED-SMP 097 1493 3663 4874 7.61 482 56.35 2409 282 958 3663 282 1296 282 5916 8480 18594 22539 57192 27610 25074
£-3-SED-SMP 338 5868 1031 2530 4 493 8.76 3240 781 676 7043 648 1014 2226 14650 26765 92972 81702 151290 64798 53529
£-4-SED-SMP 1.37 1344 2800 4310 8.73 558 30.99 2440 21 479 2338 21t 704 211 3663 4226 12960 15214 41133 20568 __IZQZ___‘
F-1-SED-SMP 254 1028 2986 5328 5.35 324 84S 5381 648 592 8762 930 127 986 10142 17467 80712 58346 93253 42260 39442
F-2-SED-SMP 451 | 10988 21440 16087 15.50 1857 30.99 27666 733 1521 7328 2198 2789 1662 19158 18594 87618 92972 200030 84520 90154
F-3-SED-SMP 1.20 1344 4902 8818 1099 671 14.09 10649 2817 6198 9861 4769 3663 30991 26483 90154 309905 273280 487396 214116 202847

lerence 42.26 6508 18622 4451 33.81 1054 84.52 8227 9297 9297 9297 9297 5353 6480 22257

Units: Metals - ug CoC/day; Organics - ng CoC/day;, and Dioxins - pg CoC/day.
1 - Dietary Intake = Sediment Conc.(see Appendix A-1) x intake Factors (see Table 8.3-1).
2 - Sum of High Molecular Welght PAHs - B th yrene, Chrysene, Dibenz( f . and Perylene.
! A phthene, Acenaphthylens, Fluorene, and Phenanthrene.




Appendix D-5-2a. Raccoon sediment ingestion rates for the Raymark Phase i

Ecological Risk Assessment Investigation.'
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§-223,78-TCOD

for
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C-1-SED-SMP | 8452 3381 507 5353 141 18003 2733 S184 338 1719 2705 5835 44035 1076 10.85 10.85 10.85 10.85 130
C-2-SED-SMP 169 10706 1634 18313 84s 54938 8170 19721 ™ 2592 11551 19158 138443 482 15.50 107 15.50 15.50 are
C-3-SED-SMP 169 5071 789 8734 282 27920 4226 7860 761 1775 3663 10424 68912 1707 16.90 16.90 16.90 16.90 283
D-1-SED-SMP | 28.17 225 2817 479 28,17 1578 169 620 84.52 394 338 507 3775 541 [XFL 11.27 127 1.27 65.84
D-2-SED-SMP 42268 3099 394 5635 13 27413 2000 4536 282 11833 2338 5071 48289 1011 18.31 18.31 18.31 18.31 79.78
D-3-SED-SMP 5916 129597 19440 338078 13523 802654 104241 420344 5916 33808 309905 338078 2076082 1230 9.16 9.16 9.16 9.16 722
0-4-SED-SMP 169 13241 2085 25638 1521 71391 10706 33751 930 3099 21692 25638 186309 5285 15.50 104 15.50 15.50 376
D-5-SED-SMP 366 16340 2817 30991 507 88182 11269 16228 Rpx) 3381 5638 30991 195719 142415 11.69 563 11.69 11.69 6387
D-8-SED-SMP 141 7607 1240 11269 225 39752 5918 9579 820 2451 42268 13805 95189 1572 11.27 50.71 11.27 11.27 143
E-1-SED-SMP 394 27328 4789 45077 789 129315 24229 47697 2367 4789 27610 47894 349517 1174259 35.22 35.22 35.22 35.22 8497
E-2-SED-SMP 282 30991 4789 47894 282 129315 28173 40854 1888 4508 24511 45077 358560 24987 118 648 18 118 921
E-3-SED-SMP 2507 92972 12960 174674 3944 473028 67616 120187 1158 17748 70433 174674 | 1118757 2598 25.38 25.38 13 25.36 407
E-4-SED-SMP 211 21130 3381 33808 21 89591 20003 25581 1071 3099 15495 30991 248783 11044 85.93 676 85.93 85.93 1027
F-1-SED-SMP 845 50712 9015 90154 2198 268772 45077 75927 1747 11833 42260 92972 667479 €514 208 1014 25.36 118 382
F-2-SED-SMP 986 78688 18031 180587 1803 437248 101423 108805 5835 19158 59164 157770 1192712 25891 76.07 1972 84S 678 1222
F-3-SED-SMP 9579 245107 42260 591637 25919 1529804 239472 401188 42268 87618 219751 478944 3587011 21149 101 338t 2789 101 528
erence 6198 9297 9297 9297 3099 9297 3381 11581 199861 2118 255 |
S— —— —
Unils: Wietais - ug CoC/aay; Organics - ng CoClday, and Dioxing - pg CoC/day.
1 - Dietary intake = Sediment Conc.(see Appendix A- 1)xmoFm(mTMe 3-1).
2- Sum of High Molecular Weight PAHs - B ysene, Dibenz(a f and Perylene.
3- Sum of Low Molecular Weight PAHs - 2-Methy aphthy i and Ph



Appendix D-5-2b. Raccoon ribbed mussel ingestion rates for the Raymark Phase IIl
Ecological Risk Assessment Investigation.1
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C-1-TISS-SMP | 132 | 360 | 7253 | 330 |28.77| 252 | 20441 | 1648 [26974] 1648 | 1648 | 6893 | 1648 | 1648 | 4496 | 1648 | 3297 | 1648 | 1648 [ 3597 | 1648 9891
C-2-TISS-SMP | 201 | 510 [12768| 480 |32.97| 219 | 18133 | 1648 [29072| 1648 | 1648 | 4496 | 1648 | 1648 | 3896 | 1648 | 3297 | 1648 | 1648 | 1648 | 1648 7493
C-3-TIss-SMP | 153 | 689 [11119] 659 [29.97] 186 | 17443 | 1648 |32969] 1648 | 1648 | 5095 | 3597 | 1648 | 7493 | 3896 | 10190 | 4496 | 5695 | 6594 3597 | 13187
D-1-TISS-SMP | 222 | 300 | 5005 | 285 |26.67| 150 | 17713 | 1499 (29072 1499 | 1499 | 7493 | 4196 | 3597 | 7793 | 1499 | 7493 | 7193 [ 1499 | 5994 | 1499 22179
D-2-TISS-SMP | 147 | 255 | 5964 | 207 |27.57| 156 | 17503 | 1499 {41960| 1499 | 5994 | 7193 | 4496 | 3597 | 9591 | 1499 | 11689 | 8092 | 4496 | 8392 1499 | 21280
D-3-TISS-SMP | 297 | 300 | 5425 | 279 {29.97| 171 | 20620 | 1648 |28173| 1648 | 1648 | 5695 | 1648 | 1648 | 4196 | 1648 | 3297 | 1648 ( 1648 | 1648 1648 | 9591
D-4-T1SS-SMP | 171 | 539 | 6144 | 300 |29.97| 207 | 19931 | 1948 |47954] 1948 | 1948 | 8692 | 4196 | 1948 | 6594 | 1948 | 3896 | 5994 | 1948 | 4496 1948 | 16185
D-5 336 | 128 | 5449 | 503 |33.27|84.62| 11776 | 1633 | 1516 | 4665 | 1283 | 1400 | 13995|20993| 76974 | 66478 | 109630|44319|38487| 67644 11663| 128291
D-6-TISS-SMP | 330 | 839 {8932 | 480 |41.96| 225 | 20980 | 1798 |27873]| 1798 | 1798 | 4795 | 1798 | 1798 | 6594 | 1798 | 3597 | 5395 | 1798 4496 | 1798 | 12288
E-1 38.54| 1840 |27243] 3870 | 244 | 406 | 39668 | 298 | 562 | 1527 | 404 | 369 | 4565 | 4740 | 12817 | 16679 | 31778 {14397|13343| 17030 2985 | 28091
E-2 34.09] 702 |12740{ 2308 | 74.86| 263 | 17757 |57.70| 196 | 750 |57.70]57.70| 1212 1327 | 3808 | 4616 | 11712 | 5654 | 5135 | 6347 981 | 9808
E-3 119 | 275 | 3587 | 1198 | 41.59| 269 | 23884 | 630 | 560 | 5831 | 536 | 1843 [12129(22159| 76974 | 67644 | 125258 53649|44319| 76974 {10730 144619
E-4 47.93! 631 | 9741 | 2042 [85.95] 305 | 17986 | 55.66] 126 | 616 [55.66|55.66] 965 | 1113 | 3414 | 4008 | 10836 | 5418 | 4602 | 5566 | 891 8906
F-1 791 | 482 |10388| 2522 | 52.68| 177 | 39668 | 916 | 836 | 9558 | 1314 | 1394 [14337|24691| 71684 | 79648 [131818(59736/55754| 71 684 |12744| 127437
F-2 158 | 5163 |74576| 7619 | 152 | 1014 |203950| 297 | 617 | 2969 | 891 | 674 | 7764 | 7536 | 27404 | 37680 | 81069 |34254|36538| 31 971 | 7308 | 65083
F-3 42.00| 631 |17052| 4177 | 108 | 366 | 78506 | 1175 | 2584 | 4111 | 1997 |12921]|11042|37589| 129214 113943(203218|89275/84576 102196 17620| 246681
Reference 1482 | 3058 [64776{ 2108 | 333 | 575 | 60645 9195 | 9195 9195 | 5294 | 6409 | 22012 6130 | 9195| 9195

Units: Metals - ug CoC/day; Organics - ng CoC/day; Dioxins - pg CoC/day.
1 - Dietary Intake = Tissue Conc. x Intake Factors; see Table 6.3-1.
2 - Tissue values predicted for D-5, E-1 to E-4, F-1 to F-3, and Ret.; see Appendix D-3-5 for predicted values and Appendix A-3 for measured values.
3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2.
6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on mammal; see WHO, 1998.
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C-1-TISS-SMP | 1648 | 22928 | 1648 | 121235 | 1648 [19182| 18882 | 204855 33089 689 689 689 689 850
C-2-TISS-SMP | 1648 | 17983 | 1648 | 114641 | 1648 1 16784| 17084 | 193616 31650 . 659 659 659 659 1033
C-3-TISS-SMP | 3896 | 36415 | 4795 | 141316 | 1648 |25176| 24876 | 267346 43369 644 2038 644 644 587
D-1-TISS-SMP | 4795 | 40461 | 1499 | 144463 | 1499 |25476| 44957 | 282631 72711 584 4795 2518 584 330
D-2-TISS-SMP | 5395 | 45557 | 1499 | 171437 | 3297 [27873( 41960 | 337179 71512 599 2518 2128 599 200
D-3-TISS-SMP | 3297 | 20381 | 1648 | 121684 | 1648 |22479| 21879 | 206953 38753 644 644 644 644 3071
D-4-TISS-SMP | 5095 | 33118 | 1948 | 172786 | 1948 {32969 29971 | 305409 67915 779 779 779 779 942
D-5 2099 | 365046146651| 67178 |13995|23326| 128291 | 810215 | 6787255 920 44336 920 920 38828
D-6-TISS-SMP | 1798 | 28773 } 1798 | 116289 | 1798 [19182] 29971 | 222688 55267 749 749 749 749 810
E-1 492 | 80586 |15099] 29724 | 2985 [17206] 29847 | 217811 | 8424532 417 417 417 417 5946
E-2 57.70] 26482 | 5770 | 8326 923 | 5020 | 9231 73429 58864 450 2522 450 450 277
E-3 3266 | 391637/55981| 99507 |14695/58314| 144619 | 924604 24759 399 399 1773 399 495
E-4 55.66] 23601 | 5269 | 6739 816 | 4082 | 8164 65538 33494 430 3386 430 430 397
F-1 3106 | 379923(63719| 107326 [ 16726(59736( 131420 | 943515 106000 5526 27251 681 3179 792
F-2 731 | 177209|41105| 44097 | 7764 {23978| 63942 | 483386 120804 586 15192 6511 5209 727
F-3 10807| 63784699847 167273 |28192|91624] 199694 | 1495591] 101480 804 26793 22104 804 321
Reference 9195 3065 3344 | 11424 | 197663 2095 371

Units: Metals - ug CoC/day; Organics - ng CoC/day; Dioxins - pg CoC/day.

1 - Dietary Intake = Tissue Conc. x Intake Factors; see Table 6.3-1.

2 - Tissue values predicted for D-5, E-1 to E-4, F-1 to F-3, and Ref.; see Appendix D-3-5 for predicted values and Appendix A-3 for measured values.

3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.

5 - Sum of individual PCB congeners x 2.
6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on mammal; see WHO, 1998.



Appendix D-5-2c. Raccoon total assimilation of sediment and ribbed mussel for the Raymark Phase Il
Ecological Risk Assessment Investigation.'
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C1 19.56 153 1447 196 491 82.81 51.83 3169 246 3837 n 249 3900 993 325 a3 1156 72 1345 625 597
Cc-2 29.69 380 2942 374 7.03 10 8295 3243 268 4158 465 281 3681 725 529 72 2109 1750 2982 147 1271
C-3 23.33 290 3587 628 7.44 107 48.58 3441 253 4695 321 261 4726 748 629 481 1940 1310 2681 1275 1366
D-t 32.08 99.53 799 89.47 3.92 58.35 amn 2675 216 4123 218 218 5524 1065 598 521 1140 240 1117 1047 238
D-2 22.08 139 1138 145 6.66 N32 43.10 2951 218 5950 268 as5% 6810 1031 709 665 1878 807 2334 1442 896
D-3 50.42 187 1607 389 4.48 107 4200 3632 585 4299 1870 813 4805 2244 2349 9014 22045 17795 30401 13005 12207
D-4 26.72 763 1489 267 5.28 "7 48.34 3454 300 6841 499 320 8024 1535 774 1074 2890 2192 3785 2286 1593
D-s 48.96 56.91 994 222 5.19 33.94 169 1895 207 2687 821 2268 410 246 2482 3692 13539 11693 19283 7795 6769
D-8 49.10 326 2327 235 7.78 76.55 36.78 3619 315 3981 319 07 4734 715 446 602 2171 1452 2465 1563 973
E 5.62 815 4969 1708 38.08 183 1487 6382 110 207 564 149 324 136 1684 1749 4729 8155 11726 5312 4924
E-2 4.97 m 2324 1018 11.68 108 652 2857 48.09 183 825 48.09 @ 48.09 1010 1108 3174 3847 9761 4712 4260
E-3 17.28 122 654 528 6.49 108 78.22 3843 197 178 1824 168 283 578 3794 891 24078 21157 39178 16780 13862
£-4 6.98 260 1777 900 13.41 122 359 2894 37.82 85.72 419 37.82 126 37.82 8568 758 2320 2723 7362 3681 3126
F-1 118 214 1895 112 0.2 70.96 97.78 8382 22 202 2312 318 385 337 3468 5972 17339 19266 31885 14449 13488
F-2 23.04 13602 3358 23.80 407 359 32812 148 303 1458 497 555 3 3814 3702 13461 18509 39822 16828 17948
F-3 6.12 280 3110 1841 16.87 147 183 12630 588 1244 1979 961 738 8221 5318 10097 62209 $4857 97837 42980 40718
ference 218 1355 1815 | 929 | K 291 578 | 9757 | 2620 | 2620 2820 2620 1508 1826 [F4]
~and Dioxins - pg Colkg NoCidsy. -

- Ug CoCig MoCiday; Organtcs -ng
1-Towww-(mm&dwwwako(wD-s-zt)oRdeMhtﬂo(waD—&:b)):MblﬂymemwF.dov)moaywm
Bioavailabiity Factor of 85% assumed: see text.

Home range Factor of 1.0 applied; see Table 6.3-1.

Body weight (BW) of 6.00 kg assumed; see lext.

2 - Sum of High Molecular Waight PAHs - y Chrysene, Dibenz(a h) Fiuoranthene, and Perylens.
3 - Sum of Low Molecular Weight PAHs - 2-Methyinap Acenap! Acenaphthylena, Antt Fi ap and P

4 - Sum of individual PCB congeners x 2.

5-2,3,7,8-TCOD equh t ton fof p of impacts on see WHO, 1998.




Appendix D-5-2¢c. Raccoon total assimilation of sediment and ribbed mussel for the Raymark Phase Il
Ecological Risk Assessment Investigation.'

Urita: Metals - ug Colhg RoC/day; Organics 19
1.- Totat Assimitated = ((Raccoon Sed Dietary intake (Appendix D-5-2a)+ Raccoon Mussel Diet Intake (Appendix D-5-2b)) x Bioavaliabiity Factor x Home Range FacloryBody Weight
Bioavalabliity Factor of 85% sssumed. see lext.

Home range Factor of 1.0 appled; see Table 8.3-1.

g3

Body weight (BW) of 6.00 kg assumed; see fext.

2 - Sum of High Molecular Weight PAHs -
3 - Sum of Low Molecular Waight PAHs - 2
4 - Sum of individual PCB congeners x 2.

p

2Py

for

5-22,7.8-TCDD equi

of impacts on mammal; ses WHO, 1998

H 2

g " 3 . 2 . g

B o 5 o g g 4 w o w =

, i g g & g g 8

L EL 3 N

| . : g i a 8 § 2 2 2 2 2
(3] 246 980 305 2159 253 5799 621 17909 8964 277 310t U73 35259 4840 99.19 90.10 99.19 99.19 139
c2 267 1750 85 3656 353 10330 1301 19035 9020 601 4014 5134 47042 5119 95.61 109 95.61 95.61 200
c3 257 1853 621 3108 592 9114 1278 21123 9873 485 40858 5001 47638 6388 93.68 201 93.68 93.68 123
D-1 216 881 216 3210 €83 5958 238 20553 8504 268 3657 (17 40574 10377 84.39 681 358 84.39 58.02
D-2 218 1628 268 3813 780 10337 496 24929 10855 2143 4200 8663 54808 10274 87.51 359 304 87.51 39.59
D-3 1072 18593 2987 49253 2383 116597 15001 78787 8905 5023 47088 50994 323430 5664 92.59 92.50 92.50 9259 837
D4 300 2513 571 §925 937 14805 1793 20259 1mn 75 7744 7878 69660 10370 13 125 113 13 187
D-s 267 11898 2051 22565 389 84207 8205 11818 533 2462 4103 22565 142507 | 981703 132 6361 132 132 6406
D8 275 1715 430 3337 287 9708 1093 17831 7731 602 3318 6202 45030 8052 108 113 108 108 135
E1 80.70 6284 1101 10365 181 29736 5571 10968 544 1101 6349 11013 80371 | 1350820 | 64.08 €4.08 64.08 64.08 1763
E-2 48.09 5289 a17 8175 48.09 2207 4809 6939 322 769 4183 7694 61199 11876 0.06 “9 20.08 80.06 170
€3 649 24078 3356 45233 1021 122494 17510 31123 2% 45906 18239 45233 289193 3876 €0.12 €0.12 267 60.12 128
E4 37.82 3782 605 8051 37.82 16038 3580 4579 192 555 2173 5547 44529 8310 73.13 575 73.13 73.13 202
F 280 17339 3083 30825 751 91898 15413 25961 597 4046 14449 31789 226224 15939 812 4004 100 67 168
F2 196 15708 3500 31970 359 87048 20192 21661 1z 3814 11778 31409 237447 | 20782 93.79 2432 1042 834 278
F-3 1923 49201 8483 118762 5203 207084 48070 80532 848 13573 41 96140 720035 17371 128 4278 3s27 128 120
Felerence 1746 030 | BN #73 2620 3255 58316 :

8nd Dioxins - pg Colkg Rotiday —



Appendix D-5-3. Qualitative summary of CoC risks to the Black Crowned Night Heron in the Raymark Phase Il Ecological

Risk Assessment.

Black Crown Night Heron HQ (Benchmark = TRV-Dose)'.

§ : i
£ § H S g
i : Pl | i
£ S S I - P |
E E g i © £ § i e M § = ]
E L] a o ) o
AR g | § ] SENEEERE RN A R B A
3 1 3| s i) 0§ | 3| & | s | 3 |F[a | E 0§ | 8| & | & | & | &
TRV 1450 1000 28130 2050 32.00 77400 11300 3.4E+07 3.4E+07 3.4E407 3.4E+07 3.4E+07 3.4E+07 3.4E+07 J.4E+07 3.4E+07 3.4E+07 3.4E+07 3.4E+07 J3.4E+07
C1 0.02 0.3 0.05 0.07 0.17 7.87E-04 0.33 8.83€E-08 1.38E-04 9.93€-06 8.71E-08 J3.54E-05 1.02€-08 1.11E-05 3.28E-05 1.76E-05 3.36E-05 1.59E-05 1.53E.08 2.7SE-05
Cc-2 0.02 029 0.10 0.14 0.23 1.07E-03 0.31 9.01E-068 1.49E-04 1.28E.05 9.32E-08 2.48E-05 1.41E-08 1.76E-05 4.96E-05 3.74E-05 6.49E-05 3.21E05 2.83E-05 3.74E-05
C-3 0.02 0.24 0.11 0.22 0.23 1.09E-03 0.32 8.78E-06 1.68E-04 1.0tE05 8.93E-08 2.84E-05 2.06E-05 1.31€-05 $.50E-05 3.44E-05 7.56E-05 3.51E-05 3.97E-0% 4.73E-05
D1 0.03 0.09 0.03 0.03 0.18 6.44E-04 028 7.71E£-08 1.48€E-04 7.71€-08 7.71E-08 3.83E-0% 2.15E-05 1.88E-05 4.04E-05 8.17E-08 3.93E-05 3.72E-05 8.09E-08 3.12E-05
D2 0.02 0.1% 0.04 0.05 0.20 9.50E-04 0.29 71.75E-08 214E-04 B.71E-06 3.07E05 3.69E-05 2.43E-05 213E-05 S.88E-05 1.52€-05 7.25E-05 4.69E-05 2.78E-05 5.12E-05
D3 0.04 0.14 0.05 0.13 0.17 1.07€-03 0.35 1.51E-05 1.49E-04 3.97€-05 1.57E-05 5.65E-05 4.89E-05 1.76E-04 4.49E-04 3. 44E-04 5.90E-04 2.53E-04 2.38E-04 3.60E-04
D-4 0.02 0.54 0.05 0.10 o0.18 $.19€-03 0.34 1.04E-05 2.45E-04 1.42E-05 1.06E-05 S.01E-05 2.48€E-05 2.52E-05 7.10E-05 4.66E-05 8.17E-08 5.80E-05 3.51E-05 5.88E-05
D5 0.04 0.05 0.04 0.09 0.19 3.72E-04 0.19 9.39E06 8.72€-08 2.88E-05 7.38E-08 8.05E-08 8.05E-05 1.21E04 4.43E-04 2.82E-04 6.30E-04 2.55E-04 2.21E-04 3.89€-04
D-8 0.04 0.28 0.08 0.09 0.28 8.74E-04 0.36 1.03E-05 1.43E-04 1.04E-05 1.02E-05 2.51E-05 1,20E-05 1.58€-05 5.73E-05 3.21E-08 8 57E-08% 4.28E-05 2.29E-05 4.35€-05
€1 465€03 | o068 0.19 0.869 1.38 1.78€-03 065 2.82E-08 5.31E-08 1.44E-05 3.01E-08 3.40E-08 4.3NE-05 4.40E-05 1.21E-04 1.58E-04 3.00E-04 1.36E-04 1.26E-04 1.61E-04
E2 4.11E0 026 Q.09 0.4% 0.42 1.16E-03 0.29 1.06E-08 3.60E-08 1.37€-05 1.06E-08 1.08E-08 2.22E-05 2.43€E-05 6.98E-05 B.46E-05 2.15E-04 1.04E-04 9.41E-05 1.16E-04
E-3 0.0t 0.10 003 0.2t 0.24 1.18E-03 039 $27E-08 4.69E-06 4.88€-05 4.49E-08 1.54E-0% 1.02€ 04 1.85€-04 8.44E-04 5.66E-04 1.05€-03 4.49E-04 A7T1E-04 6.44E-04
E4 $.78E-03 023 0.07 0.36 0.49 1.34E-03 0.29 8.58E-07 1.94E-06 9.48€-06 8.58E-07 8.56E-07 1.48E-05 1.71€E-05 5.25E-05 8.17E-05 1.67E-04 B.34E-05 7.08E-05 8.56€-08
F1 0.10 0.18 0.07 0.45 0.30 7.7T7E-04 0.65 8.42E-08 S5.87E-08 8.70E-05 9.22€-08 9.78E-00 1.01E-04 1.73E04 S.03E-04 5.59E-04 9.25E-04 419E-04 3.01E-04 5.03E-04
F-2 0.02 1.90 053 138 0.87 4.45E-03 33 3.50€E-06 7.27€-08 3.50E-05 1.05E-05 7.94E-06 9.15E-05 8.88E-05 3.23E-04 4.44E-04 9.55E-04 4.04E-04 4E-04 J.77E-04
F-3 5.06E-03 0.23 0.12 0.78 0.61 1.61E-03 1.28 1.36E-05 3.00E05 4.77E-05 2.32E-05 1.50E-04 1.2BE-04 4.36E-04 1.50€-03 1.32E-03 2.36E-03 1.04E-03 9.81E-04 1.19E-03
Relerence 0.18 1.12 0.48 0.38 1.89 2.53E03 0.9 7.21E-05 7.21E-05 7.21E-05 4.15E-05 5.02E-05 1.73E-04 4.80E-05

1 - HQ = Hazard Quotient = Total Assismitated (Appendix D-5-1cy TRV (Table 6.3-2a).

TRV = Toricty Reference Vakse. Unts: Matals - g CoC/g RaCiday, Organics - ng CaC/kg RoG/day, and Dioxing - pg CoClkg RoCiday; Table 8.3-2a.

2 - Sum of High Molecular Waeight PAHs - Chrysens, Dibenz(s

Fluorene,

and Pery

, and

3 - Sum of Low Molecular Weight PAHs - 2-
4 - Total PCBs = Sum of Congeners x 2.
§-2.37.8-TCOD e for pradiction of impacts on bird; ses WHO, 1098




Appendix D-5-3. Qualitative summary of CoC risks to the Black Crowned Night Heron in the Raymark Phase lll
Ecological Risk Assessment.

1 - HQ = Hazard Quoient = Totsl Assismilaied (Appendix D-8-1c)/TRY (Table 8.3-2a).
Chrysene, Dibenz(a,

2. Sum of High Molecular Welght PAHs - B
3 - Sum of Low Moleculer Weight PAHs - 2

and
and

Perylene.

4 - Tolat PCBs = Sum of Congeners x 2.

§-23.7.8-TCOD

for

of impacts on bird; ses WHO, 1908
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é &
7
"5 L) ~ .
: § | 3| 4 g | 3 e | w | & gl
il i § i i 15N R 1R AR RE AR AN
IS I s | 2l s 5|8 | & | & ] 8 | &
TRV 3.4E+07 J3.4E+07 J.4E+07 3.4E+07 J.4E+07 3.4E+07 3.4E+07 1.8E+0S 2.8E+03 2.8€+03 2.8E+03 .8E+03 1.4E+04 1.4E+04 1.4E+04
C- 9.78E-08 8.49E-05 8.78E-08 1.58E-05 1.31E-05 1.05E-04 1.11E04 003 0.04 0.04 0.04 0.04 0.0 4.04E-03 5.97E-03
c-2 1.28E-05 8.78E-05 1.07E-05 J3.05E-05 1.54E-05 1.17€E04 1.39€-04 0.03 0.04 0.04 0.04 0.04 0.02 5.93E-03 0.0t
C-3 2.05€-05 | 9.09E05 | 2.06E-05 3.59€-05 1.32E05 1.38E-04 1.55€E-04 0.04 0.04 0.13 0.04 0.04 9.07€-03 3.89€-03 8.30E-03
01 7.NME08 1.14E-04 2.45E-05 8.09€E-06 8.71E-08 1.1E-04 2.20E-04 0.07 0.04 0.30 0.18 0.04 4.49€-03 1.70E-03 1.93E-03
D-2 8.71E-08 1.24E-04 2.78E05 1.31E-05 4.89€-05 1.48E-04 2.28E-04 0.07 0.04 0.18 0.13 0.04 2.98E-03 1.21E-03 1.75€-03
D-3 6.11E-05 | 9.65E-04 5.35€E05 2.91E-04 1.00E-04 9.85€-04 1.03E-03 0.04 0.04 0.04 0.04 0.04 0.04 0.02 0.03
04 1.56E-05 1.526-04 3.01E-05 3.89€E-05 1.83E-05 2.27€E-04 2.22€-04 0.07 0.05 0.05 0.05 0.05 0.01 $.74E-03 0.01
D-5 6.71E-05 7.38E-04 1.21E-05 2.68E-04 8.05E-05 1.34E-04 7.38E-04 657 0.08 275 0.08 0.08 0.52 0.20 0.29
D-8 1.25€-05 | 9.32€-05 9.78€-08 2.52E-08 1.58E-08 1.00€-04 1.90E-04 0.05 0.05 0.05 0.08 0.05 0.01 3.89€-03 6.92E-03
E-1 282E-05 | 2.65E04 4.64E-06 1.43E-04 2.82E-05 1.63€-04 2.82€-04 868 0.03 0.03 0.03 0.03 0.12 0.08 0.13
E-2 1.800E-05 1.80E-04 1.06E-08 1.08E-04 1.69E-05 9.20E0% 1.69E-04 0.07 0.0 0.18 0.03 0.03 9.44E-03 6.46E-0 0.01
€3 8.98E-08 1.21€03 | 2.73E08 4.69E-04 1.23E-04 4.88E-04 1.21E-03 0.03 0.03 003 on 0.03 8.76€-03 4.58E-03 7.726-03
E4 1.37€-08 1.37€-04 8.56E-07 8.11E-05 1.266-08 | 6.28E-05 1.26E-04 0.04 0.03 0.23 0.03 0.03 0.01 7.42€-03 0.01
F-1 8.94E-05 8.04E04 | 2.18E-0S 4.47E-04 1.17E-04 4.19E-04 9.22E-04 0.10 0.3% 1in 004 0.20 0.01 $.13E-03 0.01
F-2 8.81E-05 7.67E-04 8.61E-08 4.84E-04 9.15E-05 2.83E04 7.54E-04 0.13 0.04 1.00 04 0.34 0.02 9.88E-03 0.02
F-3 2.04E-04 2.86E-03 1.25E-04 1.16E-03 J.27E04 1.06E-03 2.32€-03 0.11 0.05 1.76 1.4% 0.05 7.39€-03 3.90€-03 8.96E-03 |
Reference | 7.21E-05 | 7.21E08 | 7.21E05 2.40E-05 2.62€-05 | 0.95E-05 3.08E-03 8.24603 | 2.68E-03 | S5.90E-03
aie0s [ate0s 2ace: 2ozt |
TRV = Torichy Refererce Vaks. Unia: Melaks - ug CoC/kg RoClday, Organics - ng CoChkg RoCiday; and Dioxins - pg CoCAg RoC/day: Table 8.3-2s.



Appendix D-5-4. Qualitative summary of CoC risks to raccoons in the Raymark Phase |l Ecological
Risk Assessment.

Raccoon HQ (Benchmark = TRV-Dose)'.
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c . E - _ 3 £ é s ) s 2 ) ¢
5 E| 0B | 3 E 2l og | s | 3| F | 2 | 3 £ i ¢ : : F
[} z N = . s 1l o 2 g 3 3 2
TRV 1000 3280 11710 8000 32.00 40000 160000 0.0E+00 4.3E+08 0.0E+00 0.0E+00 1.8E+08 2.6E+07 5.0E+08 4.5E+05 1.0E+06 0.0E+00 0.0E+00 0.0E+00
C-t 0.02 0.05 0.12 0.02 0.15 157603 | 002 9.03E-06 5.67E-06 | 1.27E-05 | 7.46E-07 | 2.57E-03 | 7.12E-04
C-2 0.03 0.12 0.25 005 0.22 2.53E-03 0.02 9.78E-08 4.14E-08 2.06E-05 1.42E-08 4.69€-03 1.75€-03
C-3 0.02 0.09 0.31 0.08 0.23 2.67E-03 0.02 1.10E-05 4.26E-08 2.45E-05 9.62E-07 4.31E-03 1.31E-03
D-1 0.03 003 0.07 8.68E-03 0.12 1.46E-03 0.02 9.70E-08 6.09E-06 2.33E-05 1.04E-08 2.53E-03 2.40E-04
D-2 0.02 0.04 0.10 0.02 021 2.36E-03 0.02 1.40E-05 5.89E-08 2.76E-05 1.33E-08 4.17E-03 6.07E-04
D3 0.05 0.06 0.14 0.05 0.14 2.67E-03 0.02 1.01E-05 1.28E-05 9.14E-05 1.80E-05 0.05 0.02
D-4 0.03 0.23 0.13 0.03 017 | 293E03 [ 002 161E-05 8.77€:06 | 3.01€-05 | 2.15E-08 | 6.42E-03 | 2.19€-03
D5 0.05 0.02 0.08 0.03 0.18 8.48E-04 0.01 6.27E-07 1.41E-08 9.58E-05 7.38E-08 0.03 0.0t
D-6 0.05 0.10 0.20 0.03 0.24 1.91€:03 | 0.02 9.37E-06 4.09€-06 | 1.74E-05 | 1.20E-08 | 4.83E-03 | 1.45E-03
E-1 $.862E-03 0.25 0.42 021 1.19 4.07E-03 0.04 4.88E-07 7.7T7€E-07 6.55E-05 3.50€-08 0.01 6.15E-03
E-2 497E-03 0.09 0.20 0.13 037 2.64E-03 0.02 3.85E-07 2.75€E-07 3.93E-05 2.21E-08 7.05E-03 3.85E-03
€3 0.02 0.04 0.06 007 020 | 270603 | 002 412607 220E-08 | 1.48€-04 | 139605 | 005 0.02
E-4 6.98€-03 | 009 0.15 0.11 042 | 305603 | 002 2.02E-07 2.16€-07 | 2.55€-05 | 1.51E-08 | 5.15E-03 | 2.72E-03
F-1 0.12 0.07 0.16 0.14 0.28 1.77€-03 004 4.76E-07 1.93E-06 1.35E-04 1.19E-05 0.04 0.02
F-2 0.02 0.70 116 0.42 0.74 0.01 0.21 7.13€-07 1.89€-06 1.48E-04 7.40E-06 0.03 0.02
F-3 6.12E-03 0.09 0.27 0.23 0.53 J3.67E-03 0.08 2.93E-06 3.55€-05 2.07E-04 3.62E-05 0.14 0.05
Relerence 0.22 0.41 1.01 0.12 1.62 5.77E-03 0.06 1.50E-05 1.02E-04 5.24E-06 3.35E-03 1.83E-03
TRV- Toxicity Reference Value. Units: Metals - ug CoC/kg RoC/day; Organics - ng CoC/kg RoC/day; and Dioxins - pg CoC/kg RoC/day.

1 - Hazard Quotient (HQ) = Total Assismitated (Appendix D-5-2cYTRV {Table 8.3-2b).
2 - Sum of High Molecular Weight PAHSs - Benzo{s)enth (a)py Chwysene, Dibenz(a.h). F and Perylens.
3 - Sum of Low Molecutar Weight PAHs - 2-Methyinap Acenap Acenaphthylene, Anth Fi Nap! and

4 - Total PCBs = Sum of Congeners x 2.

5-23,7,8-TCOD eq tion for of impacts on mammal; see WHO, 1998.




Appendix D-5-4. Qualitative summary of CoC risks to raccoons in the Raymark Phase Ill
Ecological Risk Assessment.

Raccoon HQ (Benchmark = TRV-Dose)'.
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g I S I - B R -

B IRERARAREE. SEERER AR EREREN

g : 3 2 H K K 2 2 3 y g
TRV 0.0E+00 7.7E+06 5.0E+07 2.5E+08 0.0E+00 0.0E+00 2.6E+08 2.2E+08 1.4E+05 9.5E+08 2.5E+07 9.5E+06 5.6E+08 1.0E+06
C1 3.97€E-05 4.32E-05 1.01E-08 1.21E-05 1.59E-05 0.03 1.04€-08 3.97E-08 1.04E-05 1.76€-05 1.39E-04
C-2 6.04E-05 7.31E-05 1.41E-08 1.56E-05 2.35€-05 0.04 1.01E-05 4.34E-06 1.01E-05 1.70E-05 2.00E-04
C-3 8.07E-05 6.21E-05 2.37E-08 1.59€-05 2.29E-05 0.05 9.86E-08 1.16E-05 9.86E-08 1.67E-05 1.23E-04
D1 2B81E-05 6.42€-05 2.73€E-08 1.42E-05 2.95E-05 . 0.07 8.88E-08 2.72E-05 3.77€-05 1.50E-05 5.60€-05
D-2 3.48€-05 7.63E-05 3.12E-08 1.67€E-05 3.05E-05 0.07 9.21E-08 1.44E-05 3.20E-05 1.56E-05 3.96E-05
D-a 3.88E-04 9.85E-04 9.53E-08 1.83E-04 2.33E-04 0.04 9.75E-06 3.70€E-06 9.75€-06 1.65€-05 5.37E-04
D-4 7.42E-05 1.18E-04 3.75E-08 3.01E-05 3.61E-05 0.07 1.19E-05 5.01E-08 1.19€-05 2.00E-05 1.87E-04
DS 2.66E-04 4.51E-04 1.48E-08 1.60E-05 1.03E-04 7.01 1.39€-05 2.54E-04 1.39E-05 2.35E-05 8.41E-03
D-8 5.59€-05 8.67€-05 1.15E-08 1.29E-05 2.84E-05 0.06 1.13E-05 4.53E-08 1.13E-08 1.92E-05 1.35E-04
E1 1.43E-04 2.07E-04 7.26E-07 247E-05 $.04E-05 9.7 8.75E-08 2.56E-08 68.75€E-08 1.14E-05 1.76E-03
E-2 - 1.06E-04 1.63E-04 1.92E-07 1.83€-05 3.52E-05 0.08 8.43E-08 1.80E-05 8.43E-06 1.42E-05 1.70E-04
E-3 4.36E-04 8.05E-04 4.09€-08 7.10E-05 2.07E-04 0.03 6.33€-08 2.40E-08 2.81E-05 1.07E-05 1.28E-04
E-4 7.86E-05 1.21E-04 1.51E-07 1.08E-05 2.54E-05 0.05 7.70E-08 2.30E-05 7.70€E-08 1.30E-05 2.02E-04
F1 4.00E-04 6.17E-04 3.01E-08 5.62E-05 1.45E-04 0.1 8.55E-05 1.60E-04 1.05E-05 8.30E-05 1.66E-04
F-2 4.66E-04 6.39E-04 1.44E-06 4.58E-05 1.44E-04 0.15 9.87€-08 9.73E-05 1.10E-04 1.48E-04 2.76E-04
F-3 1.10E-03 2.38E-03 2.08E-05 i 1.72E-04 4 40E-04 0.12 1.35E-05 1.71E-04 3.71E-04 2.28E-05 1.20E-04

Reference 3.40E-04 §.24E-08 1.05E-05 3.71E-08 1.49€-05 4 26E-03 8.88E-05

TRV- Toxicity Refersnce Value. Units: Metals - ug CoC/kg RoC/day; Organics - ng CoC/kg RoC/day; and Dicxins - pg CoC/kg RoC/day.

1 - Hazard Quotient (HQ) « Tolal Assismilsted (Appendix D-5-2c TRV (Table 8.3-2b).

2 - Sum of High Moteculsr Weight PAHs - Benzo{a)anthracene, Benzo(a)pyrene, Chrysene. Dibenz(a hjanthracene, Fluoranthene, and Perylens.
3 - Sum of Low Molecular Weight PAHS - 2. yinap Acenapt , Acenaphihy F Napt and Ph
4 - Total PCBs = Sum of Congeners x 2.

5-2,3,7.8-TCDD eq for prediction of impacts on mammal; see WHO, 1998.




Appendix D-6-1. Wet weight tissue concentrations for determination of Tissue Screening Hazard

Quotients for the Raymark Phase Ill Ecological Risk Assessment Investigation'.
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3 | § 5 ,
° £
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§ § 3 g ) - S - T - - IR R £l E I g g 5 g
re ARNE IENREE i1:ld il
& ) 2 G o 3 2 Z 5] 2 - < S E 2 3 R
C-1-TISS-SMP MUS 012 | 005 | o014 | 291 013 | o001 010 | 819 | 066 | 1081 | 066 | 066 | 276 | 066 | 066 180 | 066 132 | 066 | 066
C-2-TISS-SMP MUS 012 | 008 | 020 | 514 | 019 | 001 009 | 730 | 066 | 1170 | 066 | 066 | 1.81 066 | 066 1.57 | 066 133 | 066 | 066
C-3-TISS-SMP MUS 012 | 006 | 029 | 461 | 027 | 001 008 | 723 | 068 | 1366 | 068 | 068 | 2.11 149 | 068 | 310 [ 161 422 186 | 2.36
D-1-TISS-SMP MUS 014 | 010 | 014 | 230 | 013 | 001 007 | 814 | 069 | 1336 | 089 | 069 | 3.44 193 165 | 358 | 069 | 344 | 3.3t 0.69
-2-TISS-SMP MUS 013 | 007 | omn 264 | 009 | 0Ot 007 | 775 | 066 | 1859 | 066 | 266 | 3.19 1.99 159 | 425 | 066 | 518 | 359 1.99
-3-TISS SMP MUS 012 | 012 | 012 | 223 | 011 | oo 007 | 848 | 068 | 1156 | 068 | 068 | 234 | o068 | o068 172 | o068 135 | 068 | 068
D-4-TISS-SMP MUS o011 | 006 | 019 | 217 | 01t | 001 007 | 703 | 069 | 1692 | 069 | 069 | 307 148 | 069 | 233 | o069 137 | 2.1 0.69
D-§ Predicted | 0.12 | 014 | 005 | 222 | 021 | oot 003 | 480 | o067 | 062 | 190 | 052 | os7 | sn 856 | 3138 | 27.10 | 4470 | 1807 | 1569
D-6-TISS-SMP MUS 011 | 012 | 032 | 338 | 018 | 002 | 009 | 794 | 068 | 1055 | 068 | 068 | 182 | 068 | 068 | 250 | oses 1.36 | 204 | 068
©Ed Predicted | 012 | 002 | 075 | 1111 | 158 | 010 | 017 [ 1817 | 012 | 023 [ o062 | o016 | o015 1.88 193 | 523 | 680 | 1296 | 587 | 544
E-2 Predicted | 0.12 | 0.01 029 | 519 | 094 | 003 | o 724 | 002 | 008 | o0a1 002 | 002 | 049 | o054 155 | 188 | 478 | 231 2.09
E-3 Predicted | 0.12 | 005 | 0.1 146 | 049 | 002 | om 974 | 026 | 023 | 238 | 022 | 075 | 495 | 9.03 | 31.38 | 2758 | s1.07 | 2187 | 1807
E-4 Predicted | 0.12 | 002 | 026 | 397 | 083 | 004 | 012 [ 733 | 002 | 005 | 025 | 002 | 002 | 039 | 045 139 | 163 | 442 | 221 1.88
(X Predicted | 012 | 032 | 020 | 424 | 103 | 002 | 007 | 1617 | 037 | 034 | 300 | 054 | 057 584 [ 1007 | 2922 | 3247 | 53.74 | 2435 | 22.73
F-2 Predicted | 012 | 006 | 210 | 3040 | 311 | 006 | 041 | 8315 | 012 | 025 | 121 036 | 027 | 317 | 307 | 1147 | 1536 | 3305 | 1397 | 1490
F-3 Predicted | 012 | 002 | 026 | 695 | 170 | 004 | 015 [ 3201 | 048 | 105 | 168 | o081 527 | 450 ) 1533 | 5268 | 4645 | 82.85 | 36.40 | 34.48
Relerence Predicted | 029 | 143 [ 296 | 6268 | 204 | 032 | 056 | 58.68 890 | 890 [ 890 | 512 | 620 | 21.30

Species: Ribbed Mussels

1- Wet wt. conc. = % solids (g dry wi/g wet wt) * dry wt CoC conc.; Appendix A-3.

2 - Tissue values predicted for D-5, E-1 to E-4, F-1 10 F-3, and Ref.; see Appendix D-3-5.

3 - Sum of High Molecular Weight PAHs - Benzo{a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a h)anthracene, Fluoranthene, and Perylene.

4 - Swn of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthens, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2.

6 - 2,3,7.8-TCDD equivalent concentration for prediction of impacis on fish; see WHO, 1998.




Appendix D-6-1. Wet weight tissue concentrations for determination of Tissue Screening
Hazard Quotients for the Raymark Phase 1ll Ecological Risk Assessment Investigation'.
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g § | 3 g : | § H 5 s |2 |g|e|ga|¢
3 g | 4| g |23 | 8|38 (8|5 |8 |;F |2 |58 |c)alalals
I S a [2] [ o a - Q
C-1-TISS-SMP MUS o151 744 | 066 | 396 | 066 | 918 | 066 | 4857 | 066 | 768 | 7.56 | 8206 | 1325 | 028 | 028 | 028 028 | oM
C-2-TISS-SMP MUS 012 | o6s | 066 | 301 | oes | 724 | oes | 4642 | 066 | 675 | €87 | 7790 | 1273 | 027 | 027 | 027 027 | o012
C-3-TISS-SMP MUS 012 | 273 | 149 | 546 | 161 | 1500 | 190 | se.s5 | 068 | 1043 | 1031 | 111 | 1797 | 027 | 084 | 02 027 | oo7
D-1-TISS-SMP MUS 014 | 275 1 o6a | 1019 | 220 | 1859 | 069 | 6639 | 069 | 1171 | 2086 | 130 | 3342 | 027 | 220 | 116 027 | 005
D-2-TISS-SMP MUS 013 | 372 | o066 | 943 | 239 | 2018 | 066 | 7596 | 146 | 1235 | 1859 | 149 | 3168 | 027 | 112 | 094 027 | 003
0-3-TISS-SMP MUS o2 | oes | oes | 393 | 135 | 836 | o068 | 4991 | 068 | 022 | 897 | 8489 | 1590 | 026 | 026 | 026 026 | o038
D-4-TISS-SMP MUS 0.1 159 | o068 | 57 180 | 1168 | os6e | e0o6 | o0es | 1163 | 1057 | 108 | 2396 | o027 | 027 | 027 | 027 | 010
D-5 Predicted | 0.12 | 2758 | 475 | s230 | 088 a9 | 1902 | 2739 | 571 | 9es1 | s230 | 330 | 2767 | o038 | 1808 | 038 | 038 | 519
D-6-TISS-SMP MUS o11 | 170 | oes | 465 | oes | 1090 | o0es | 4404 | 068 | 726 | 11.35 | 8433 | 2003 | 028 } 028, | 0268 | 028 0.09
E-1 Prodicted | 042 | 694 | 122 | 1145 | 020 | 3285 | 616 | 1292 | 122 | 701 | 1217 | 8880 | 3435 | 047 | 047 017 | 017 | om
E-2 predicted | 012 | 259 | 040 | 400 | 002 | 1080 | 235 | 339 | 038 | 205 | 376 | 29.94 | 2400 | 018 | 103 018 | 018 | 003
E3 Predicted | 012 | 3138 | 437 | 5896 | 133 160 | 2282 | 4057 | 599 | 2377 | 5896 | 377 | 1009 | 018 | 016 | 072 | 016 | 007
£-4 pregicted | 012 | 227 | 036 | 363 | 002 | 962 | 215 | 275 | 033 | 166 | 333 | 2672 ] 1366 | 0.8 138 | 018 | 018 | 005
F1 Predicted | 012 | 2922 | 520 | 5196 | 127 55 | 2598 | 4376 | 682 | 2435 | 5358 | 385 | 4322 | 225 | 1111 ] 028 | 130 | 010
F-2 Predicted | 012 | 1303 | 298 | 2653 | 030 | 7225 | 1676 | 1798 | 347 | 978 | 2607 | 197 | 4925 024 | 619 | 265 | 212 | 008
F-3 Predicted | 0.12 | 4166 | 7.18 101 4.41 260 | 4071 | €820 | 11.49 | 3735 | 8141 | 610 | 4137 | 033 | 1082 | 901 | 033 | 004
Relerence Predicled | 0.29 | 563 | 890 | 890 | 8.90 2.97 324 | 1105 | 191 2.03 0.10
Species codes:

1 - Wel wi. conc. = % solids (g dry wi/g wet wt) * dry wt CoC conc. (Appendix A-J).

2 . Tissue values predicted for D-5, E-110 E-4, F-1 to F-3, and Rel. (see Appendix D-3-5).

3 - sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.

4 - sum of Low Molecutar Weight PAHS - 2-Methyinaphthalene, Acenaphihene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
§ . Sum ol individual PCB congeners x 2.

6 - 2,3.7.8-TCDD equivatent concentration for prediction of impacts on fish (WHO, 1998).




Appendix D-6-2. Tissue Screening Concentration Hazard Quotients for the Raymark Phase i Ecological ,
Risk Assessment Investigation'.

i :
8 ®
£ & 14 @ &
i8¢ g i ; g
2 g 3
3 § 5 § £
-~ $ S - > E E I3 § § g 3
g g E g § 3 8 3 ® < ; [} 5 g I g K] g
3 & ] 3 s | g | 38 | 5 | &< |2 | F | &3 |8 g 8 | 3§
TSC Benchmark 0.60 0.80 0.62 0.40 4.69 0.39 46.82 3.81 NA NA NA NA NA 126000 4500 18000 173000 | 416000 417500
C-1-TISS-SMP MUS 0.09 0.18 469 0.3 2.46E-03 0.26 3.08E-03 215§ 2.19E-05 | 1.47E-04 | 3.67€-05 | 1.04E-05 | 1.59E-06 | 3.16E-06
C-2-TISS-SMP MUS 0.14 0.26 829 0.49 2.83E-03 023 4 BSE-03 191 1.44E-05 | 1.47E-04 | 3.68E-05 | 9.06E-08 | 1.59E-06 | 3.18E-06
C-3-TISS-SMP MUS 0.11 0236 7.43 0.69 2.65€-03 020 2.92E-03 1.90 1.68E-05 | 3.31E-04 | 3.79E-05 | 1.79€-05 | 3.B88E-06 | 1.01E-05
D-1-TISS-SMP MUS 0.17 0.17 n 0.3 2.61E-03 0.18 1.91E-03 214 2.73E-05 | 4.29€-04 | 9.18BE-05 | 2.07E-05 | 1.66E-06 | 8.25E-06
D-2-TISS-SMP MUS o1 0.14 426 0.23 2.60E-03 0.18 2.84€E-03 2.04 2.53€-05 | 4 43E-04 | 8.85E-05 | 2 46E-05 | 1.60E-06 | 1.24E-05
D-3-TISS-SMP MUS 0.20 0.18 359 029 2.62€E-03 0.18 2.39€-03 222 1.85€-05 | 1.50€-04 | 3.76E-05 | 9.95E-06 | 1.63E-06 | 3.24E-06
D-4-TISS-SMP MuUs 0.10 0.24 350 0.27 2.25E 03 0.19 2 48BE-03 1.85 240E05 | .29E-04 | 3.82E-05 | Y.JME.05 | 1 65E-06 | 3 29E 0G
ns Predicted 0.23 0.07 358 0.52 2.B9E-03 0.09 0.01 1.26 4.5JE-06 | 1.27€-03 | 4.75E-04 | 1.B1E-04 | 6.52E-05 [ 1 07E 04
1) G- TISS-SMP MUS 0.21 0.40 5.45 0.48 J.38€-03 0.22 2.04E-03 209 1.44E-05 | 1.51E-04 | 3.78E-05 | 1 44E-05 | 1.64E-06 | J.26€E-06
E-V Predicied 0.03 0.4 17.9 3.97 0.02 043 0.09 424 1.19E-08 | 4.14E-04 | 1.07€-04 | 3.02E-05 | 1.63E-05 | 3.10E-05
E-2 Predicted| 0.02 0.36 8.38 237 6.50E-09 028 0.04 1.80 1.87€-07 | +.10E-04 | 3.01E-05 | B.97E-06 | 4.52E-06 | 1.14E.05
€3 Predicted| 0.08 0.14 236 1.23 361E-03 028 4.75€-03 2.56 5.96E-06 | 1.10€-03 | 5.02E-04 | 1.81E-04 | 6.63E-05 | 1.22E-04
£4 Predicted] 0.03 0.32 6.41 2.10 7.46E-03 0.32 0.02 1.92 1.80€-07 | B.74E-05 ] 2.52E-05 | B.05E-06 | 3.93E-06 | 1.06E-05
F-1 Predicted| 0.54 0.28 883 259 4.58E-03 0.19 S.94E-03 4.24 4.51E-06 | 1.30E-03 | 5.59€-04 | 1.69E-04 | 7.B1E-05 | 1.29E-04
F-2 Predicted| 0.11 283 49.04 7.8 0.01 1.07 0.02 21.82 2.Y8E-06 | 7.03E-04 | $.71E-04 | 6.46E-05 | 3.69E-05 | 7.92E-05
F-3 Predicted| 0.03 0.32 11.21 4.29 9.39€E-03 0.39 9 89E-03 8.40 4.18E-05 | 1.00€-03 | 8.51E-04 | 3.05E-04 | 1.12E-04 | 1.9BE-04
Relerence Predicled 2.41 3.70 101 S.14 007 1.44 0.14 18.40 7.00€-05 1.006-03 | 4.04E-04 | 296E.05 1.49€-08 | S.10E-05
Species: Ribbed Mussels
Units: metals = 49/g wet wi.; organics = ng/g wet wi.
1 - TSC-HQ = Wet Weight Concentration (Appendix D-6-1¥TSC Benchmark (Table 6.2-2).
2 - Tissue values predicted for D-5, E-1 10 E-4, F-1 1o F-3, and Rel.; see Appendix D-3-5.
3 - Sum ol High Molecutar Weight PAHs - B {a)anthracene. B {a)pyrene, Chrysene, Dibenz(a,h) , Fi and Perylene.
4 - Sum of Low Molecular Weighl PAHS - 2-Methyinaphthalene, , Acenaphthy Antt F P . and Phenanthrene.

5 - Sum of individusl PCB congeners x 2.
6-223.7.8-TCDD eq for p ol impacts on fish; see WHO, 1998.




Appendix D-6-2. Tissue Screening Concentration Hazard Quotients for the Raymark Phase Il Ecological
Risk Assessment Investigation'. '
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& 7] C E [y > 2 A a a [~ : g 3 2 S
TSC Benchmark NA 1009000 NA 173000 187000 18000 11000 NA 1009000 NA 6500 NA 12000 42000 NA 440 53.60 53.60 53.60 53.60 50.00
C-1-TISS-SMP MuUs 6.54€-07 8.33£-06 | 3.95E-06 | 2.20E-04 | 6.00E-05 6.54E-07 3.88E-03 6.40E-04 | 1 BOE-04 003 5.15E-03 | 5.15E-03 | 5.15€-03 | 5.15E-03 | 2.12E-03
C-2-TISS-SMP MUS 6.57€-07 3.83E-06 | 3.97€-06 | 1.67€-04 | 6.03E-05 6.57E-07 3.90E-03 5.63E-04 | 1.64E-04 003 4.95€-03 | 4.95€-03 | 4 95E-03 | 4 95E-03 | 2.45E-03
C-3-TISS-SMP MUS 2.24E-06 1.58E-05 | 8.92E-06 | 3.04E-04 | 1 47E-04 1.97€-08 4.39E-03 8.69E-04 | 2.45E-04 0.04 4.98€-03 0.02 4.98€-03 | 4.98E-03 | 1.48E-03
0-1-TISS-SMP MUS 6.83€E-07 1.59E-05 | 4.12E-06 | 5.66E-04 | 2.00E-04 6.83€-07 4.24€-03 9 76E-04 | 4.92E-04 008 $.01E-03 0.04 0.02 5.01E-03 | 9.65E-04
D-2-TISS-SMP MUS 1.97€-08 2.15E-05 | 3.98E-06 | 5.24E-04 { 2.17E-04 6.58E-07 5.11E-03 1.03€-03 | 4.43E-04 0.07 4.95€-03 0.02 0.02 4.95E-03 | 5.34E-04
D-3-TISS-SMP MUS 6.70€-07 J.91€-06 | 4.05E-06 | 2.19E-04 | 1.23€-04 6.70E-07 3.59€-03 7.68E-04 | 2.14E-04 0.04 4.93€-03 | 4 93€-03 | 4.93E-03 | 4.93E-03 | 7.66E-03
D-4-TISS-SMP MUS 6.81E-07 9.17E-06 | 4.12E-06 | 3.17E-04 | 1.63E-04 6.81E-07 4.23E-0 9.69E-04 | 2.52E-04 0.05 S.13E-03 | 5.13€-03 { 5. 13E-00 | § 13E-00 | 201€ 03
05 Predicted 1.56E-05 1.59€-04 | 2.85E-05 | 2.91€-03 | 7.7BE-05 1.88E-05 1.90E-04 7.92E-04 | 1 25E-03 6.29 7 00E-03 0.34 7.00E-03 | 7.00E-03 10
0-6-TISS-SMP MUS 6.75E-07 9.84E-06 | 4.08E-06 | 2.59E-04 | 6.19€-05 6.75€-07 3.14€-03 6.05E-04 | 2.70€-04 0.05 $.29€-03 | 5.29€-03 | 5.29€-03 | 5.29E-03 | 1.87E-1
TE Predicted 5.39E-06 4.01E-05 | 7.29€-06 | 6.36E-04 | 1.82E-05 6.10€-06 9.25E-05 5.85E-04 | 2.90E-04 781 3.17E-03 | 3.17€-03 | 3.17E-03 { 3.17€E-03 0.01
€-2 Predicted 2.07E-06 1.50E-05 | 2.39€-06 | 2.22E-04 | 2.14E-06 2.33€-08 2.42E-05 1.71E-04 | 8.96E-05 0.05 J42E-03 0.02 J.42E-03 | 3.42€-03 | 6.79E-04
E-3 Predicted 1.79€-05 1.81€-04 | 2.62E-05 | 3.28E-03 | 1.21E-04 2.26€-05 6.00E-05 1.98E-03 | 1.40€-03 0.02 3.04E-03 | 3.04€-03 0.01 3.04E-03 | 1.31E-03
E-4 P d 1.86E-08 1.31€-05 | 2.17E-06 | 2.02E-04 | 2.06E-06 2.13E-06 1.77€-05 1.39E-04 | 7 92E-05 0.03 3.27€-03 0.03 J27E-03 | 3.27€E-03 | 9 S9E-04
F1 Predicted 2.25€-05 1.69€-04 | 3.11E-05 | 2.89E-03 | 1.15E-04 2.57e-05 1.55E-04 2.03E-03 | 1.28E-03 0.10 0.04 0.21 §.18E-03 0.02 1.92€-03
F-2 Predicted 1.48€-05 7.53E-05 | 1.76E-05 | 1.47E-03 | 2.71E-05 1.66E-05 1.43E-04 B8.15€-04 | 6.21E-04 0.1 4.46E-03 0.2 0.05 0.04 1.60E-03
F-3 F ) 3‘25-% 2.41E-04 | 4.30E-05 | 5.59€-03 | 4.01E-04 4.03E-05 1.11E-04 3.11€-03 | 1.94E-03 0.09 6.11E-03 0.20 0.17 6.11E-03 | 7.17E-04
Relerence Predicled ) D408 | S3XE-08 | 4MEO4 | BOVE-D4 2.04€-08 1.37€-00 270604 | 26304 4.01E-03 2.0E-3
Species: Ribbed Mussais
Units: metals = ,9/g wel wi.; organics = ng/g wet wi.
1 - TSC-HQ = Wet Weight Concentration (Appendix D-6-1)TSC Benchmark (Table 6 2-2).
2 - Tissue vaises predicted for D-5, E-1 to E-4, F-1 to F-3, and Rel. (see Appendix D-3-5).
3 - sum of High Molecutar Weight PAHs - B {a)py , Chrysene, Dibenz(a.h)anihracene, Fluoranthene, and Perylene.
4 - sum of Low Molecular Weight PAHs - 2 yinaphthalens, A p Acenaphthy A Fi Napt . and Phenanthrene.

5 - Sum of individual PCB congeners x 2.
6 - 2.3.7.8-TCDO equivalent conceniration lor prediction of impacis on tish (WHO, 1998).




Appendix D-7-1a. Molar concentrations of CoCs in Target Receptors for the Raymark Phase it Ecological Risk
Assessment Investigation'.
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Molecular Weight 112 52.00 6355 207 201 50.69 65.37 170 142 192 156 154 152 178 228 252 252 252
C-1-TISS-SMP MUS 3.01E-03 0.02 038 $31E-03 479€-04 001 1.04 0.03 0.63 0.03 0.04 0.15 0.04 003 007 0.02 004 002
C-2-TISS-SMP MUS $.06€.03 003 067 7.72€-03 SABE-04 0.01 083 0.03 0.68 0.03 0.04 0.10 0.04 003 008 002 004 0.02
C-3-TIS§ SMP MUS 4.54E-03 0.04 0.58 0.01 4.99E-04 0.01 0.89 0.03 0.77 0.03 0.04 0.11 0.08 003 011 005 013 008
D-1-TISS-SMP MUS $.58E-03 0.02 0.26 4.59E-03 4A4E-04 8.52€-03 0.90 0.03 0.68 0.03 0.03 0.16 0.09 0.07 011 0.02 0.10 010
D-2-TISS-SMP MUS 4.36E-03 0.02 031 2.33€-03 459E-04 8.86E-03 089 0.03 0.98 0.03 0.13 0.18 0.10 0.07 0.4 0.02 0.15 on
D-3-TISS-SMP MUS 8.81€-03 0.02 028 4.49€.03 4.99E-04 9 71E-03 108 0.03 0.66 003 004 0.12 0.04 003 0.06 002 0.04 002
D-4-TISS-SMP MUS S.07E-03 0.03 032 4.83E-03 4.99E-04 0.0t 1.02 0.04 113 003 004 0.19 0.09 0.04 0.10 003 005 0.08
D-5 Predicted{ 9.97€-03 8.24E-03 0.20 8.10E-02 S53E-04 4.81€.03 0.60 0.03 0.04 0.08 0.03 0.03 0.31 0.39 192 0.88 145 0.59
0-6-TISS-SMP MUS 9.79€-03 0.05 0.47 7.72603 | 898E-04 0.0 107 0.04 088 0.03 0.04 0.10 004 0.03 0.10 0.02 0.05 0.07
E-1 Predicted | 114603 0.12 143 0.0 4.06€-03 0.02 202 5.85E-03 0.01 0.03 8.63E-03 7.98E-03 0.10 0.09 0.19 022 0.42 0.19
€-2 Predicted | 1.01€-03 005 0.67 0.04 1.25E-03 0.01 0.91 1.13€-03 4.60E-03 0.01 1.23E-03 1.25€-03 0.03 0.02 0.08 0.06 015 0.07
E-3 Predicted | 252E.03 0.02 0.19 0.02 892604 0.02 122 0.01 0.01 0.10 0.0t 0.04 0.27 0.41 1.12 089 1.66 on
E-4 Predicted | 1.42E-03 0.04 0.51 0.03 1.43E-03 002 092 1.09E-03 2.96E-03 0.01 1.19€-03 1.20E-03 0.02 0.02 0.05 0.05 0.14 007
F-1 Predicted 0.02 0.03 058 0.04 8.76E-04 0.01 202 0.02 0.02 017 0.03 0.03 03 0.48 105 1.05 1.74 0.79
F-2 Predicled| 4.69€-03 033 T 0.12 254E-03 0.06 10.41 5.82E-03 0.0 0.05 0.02 0.01 017 0.14 0.40 0.50 107 045
F-3 Predicted | 1.25€-03 0.04 0.90 0.07 1.80E-03 0.02 401 0.02 0.06 0.07 0.04 028 0.24 0.70 1.89 151 269 1.18
Relerence Predicled 0.04 0.20 340 0.03 §.53€-03 0.03 3.10 0.20 0.20 0.17 0.08 0.08 0.29 '

Units: metals = umoles/g dry wt; organics = nmoles/g dry wt.

1- Molar conc. = dry weight conc. {Appendix A-3)/Molecular weight (Table 6.2-4).

2 - Tissus values predicted for D-5, E-1 to E-4, F-1 to F-3, and Reference; see Appendix D-3-5.

3 - Sum ot High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz({a h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracense, Fluorens, Naphthalene, and Phenanthrene.
§ - Sum of individual PCB congeners x 2; ses Appendix D-7-1b.




Appendix D-7-1a. Molar concontrations of CoCs in Target Receptors for the Raymark Phase lli Ecological Risk
Assessment Investigation'.

Benzo(g.h.i)perylene

HEE

HMW PAHS’
Indeno(1.2
LMW PAHs*

erylene
Pyrene
Sum PAHs

al PCBs

p.p-ODE

:

4 [Dibenzo(a,hjanthracene

Molecular Weight 276 228 202 168 241 278 158 128 252 178 202 203 817 218
C-1-TISS-SMP MUS 0.02 0.05 0.02 016 0.03 032 0.02 258 184 0.02 036 031 337 0.33 7 29E-03
C-2-TISS-SMP MUS 0.02 0.02 002 012 0.03 0.2§ 0.02 242 164 002 0.3t 028 319 032 6.92E-03
C-3-TISS-SMP MUS 0.07 0.10 0.04 0.22 0.08 0.50 0.08 2.99 1.79 0.02 047 0.41 440 0.43 6.76€-03
D-1-TISS-SMP MUS 0.02 0.09 002 037 0.10 056 0.02 105 156 002 0.48 0.724 465 0.73 003
D-2-TISS-SMP MUS 0.05 0.12 0.02 035 o1 083 0.02 362 195 0.04 0.52 0.69 5.55 on 0.02
D-3-TISS-SMP MUS 002 0.02 0.02 0.16 007 0.28 0.02 287 1.48 0.02 0.42 0.36 241 0.38 6.76E-03
D-4-TISS-SMP MUS 0.02 007 002 027 0.10 0.48 0.02 365 203 0.03 0.62 0.49 503 0.03 8.18E-03

D5 Predicted 0.4¢ 0.9% 0.14 212 0.04 6.08 056 1.42 0.08 0.19 044 212 13.34 272 9.65€-03
D-6-TISS-SMP MUS 0.02 0.07 0.02 0.20 0.04 0.40 0.02 2.48 1.40 0.02 0.36 0.49 367 002 7.86E-03
E-1 Predicied 016 0.25 0.04 046 9.87E-03 192 0.18 0.63 0.04 004 032 0.49 %59 238 4.38E-03
E-2 Predicted 0.08 0.08 001 016 1.16€-03 037 007 0.18 0.01 001 0.09 018 1.21 0.02 4.72E.03
E-3 Predicted 054 192 013 230 0.07 5.42 0.68 2.10 0.02 0.19 1.00 239 15.23 9.93E-03 002
E-4 Predicted 0.08 0.08 0.0% 0.15 1.12E-03 0.33 0.08 0.14 7.34E-03 001 0.08 0.13 1.08 0.01 451E03
F-1 Predicted 067 108 015 210 0.06 5.26 077 227 0.08 022 1.12 217 15.54 0.04 7.1SE-03
F-2 Pradicled 0.44 0.47 009 1.07 0.0t 245 0.50 093 0.08 0.10 045 1.08 7.968 0.05 oo7
F-3 Predicted 1.02 1.49 0.21 4.07 0.22 8.83 1.21 354 0.05 0.37 1.72 329 24.63 0.04 0.23
Reference Predicted 0.09 0.11 0.15 0.18 0.50 0.04 1.24 0.24 0.08 0.19 326 8.40€-04

Units: metals = Fmoles/g dry wi; organics = nmoles/g dry wt.

1- Molar conc. = dry weight conc. (Appendix A-3)/Molecular weight (Table 6.2-4).

2 - Tissue values pradicted for D-5, E-1 to E-4, F-1 to F-3, and Reference; see Appendix D-3-5.

3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo({a)pyrene, Chrysene, Dibenz(a h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Mathyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2; see Appendix D-7-1b.




Appendix D-7- th. Molar concentrations of PCB cbngeners in Target Receptors for the Raymark Ecological Risk Assessment Investigation'”.

&8 &
5 t | ol |2|s|s|s|s s} |&|2(& |8 |8 |8 )8 18]5& |28/ 3% )8 )8 | & [§|¢
= @ @ ] @ @ [} ] @™ [} [} -] @ m @ @ [} [ @ E k]
5 3 3] 8 8
] £ (8 (88,8 )88 /8188 [8 |8 g |8 |88 |8 |8 |8 |8 8|8 |8 8 )z]|¢
ot =] 258 %8 258 292 292 292 292 326 228 328 326 361 1 361 381 95 395 395 395 430 %0 484 499
C-1-TISS-SMP MUS 001 | 8.93E-03 | 6 93€-00 | 8.93E-00 | 7 8BE-03 | 7 89E-03 | 7 8807 | 7.88€-03 | 7 OSE-03 | 7 0SE-03 | 7 05E-03 | 7 05€-03 [ 6.37€-03 | 6.37€-03 | 6 37€.03 | 8 37E-07 | § 82E-09 | 5 82E-03 | 5.82E-00 | 5.82E-03 | 5.35€-03 | 5.35€-03 | 4 95E-03 | 461E-03| 0.17
C-2-TISS-SMP MUS | 9esE.0a|8s4E03]|854E00 | 8seE03] 753600 ] 753603 | 753603 | 753600 | 8.74E-00 | 8.74E.09 | 6 7409 | 6.74€-03 | 8.10E-03 | 6 10E-03 | 6 10E-00 | 6 10E-03 [ 5 57E-03  5.57€.09 | S.57€-00 | 6.57€-03 | §.12E-00 [ §.12E-01 | 474E-00 | 4 NIE-0I | 046
C-3-TISS-SMP MUS |964E0| 835600 | 8.35€-00 | 8 35E-03 | 7 36€-00 | 7 236E-00{ 7 36E-00 | 7.26E-03 | 6 50E-03 | 003 | 6.59€-02 | 8.50E-00 | 5.96E.03 [ 5.96E-03 [ 5.96E-03 | 002 |S44E03|S44E-03| 002 |5.44E-0Q [ 5.00E-00 | 5.00€-03 | 4 63€-03 | 431E.03 | 0.2
D-1-T1SS-SMP MUS |874E-03 | 757603 | 75703 | 757€0a] o005 |sesE03| 002 002 |597E03| 005 001 |597€.03 |S40€-03|5.40E-00| 003 004 |4.936-03|493E09]| 004 |493€-03 | 4.54€.03 | 4.54E-00 | 4 20E-09 [ I.91E03| 036
0-2-TISS-SMP MUS |896E-03{777E-03 | 777€03 | 7.77E03| 002 |6.85E03| 002 003 |813E0I| 005 0.02 002 |534E00|554E03| o003 008 |506E03|506€-03| 003 |506E-03|4.65€.03| 465603 431€-03(401E03| 036
D-3-TISS-SMP MUS |o9see03|a3se.00 | 835609 | 835603 | 7.96E-03 | 7.986-09 | 7 36E-03 | 7 36E-03 | € 50E.03| 002 |6.59E-03 | 6.59E-03 | 5.06E-03 [ $.96€-03 [ 5.96E-03| 002 |[544E03|544E-03] 001 |544E-07 [ 500€-03 | S.00E-03 | 4 63E-03 | 4.31E-03 | 019
D-4-TISS-SMP MUS 001 001 0.01 0.0 003 |#90E03| 009 [sooEos{797€03| o003 |797E03| 002 |720€00|7.20€-00| 002 oo4 |658E03|658E00| 003 |[658E-01|605€-03(8.056:00|560E:03]{521€E00] 0
D-6-TISS-SMP MUS 001 {971€-03|9.71E-00 | 971E-09 | 8.56E-03 | 8 56E-03 | 8.56E-03 | 0.56E-00 | 786E-03] 003 [788E00] 002 |69E-00]603E03] 002 004 |632E03]|6326-03| o002 |832€-03}502E-03(582€E:03]539€-03|501E03| 027

1- Molar conc. = dry weight conc. {Appendix A-3)Molecular weight.
2 - Units: metals = g dry wi; org: = g dry wt.




Appendix D-7-2. Critical Body Residue Hazard Quotients for Target Receptors for the Raymark Phase Il Ecological Risk Assessment'.

Metals Organics
1] 0n

0 E S o > z th) w

8 8 g £ € & o 3 3 5 o . a

& 2 2 3 £ g g 5 g 2 g g g a

(7] 4] < O (8] Q = = Z [77] N = [ a
C-1-TISS-SMP MUS 0.01 1.5€-2 43E-3 2.8E-1 7.3E-3 11E3. 8.1E3 9.6E-3 0.02 8.4E-3 17€-3 6.4E-6
C-2-TISS-SMP Mus 0.01 22E-2 6.1E-3 0.48 1.1E-2 1.2E-3 7.0E-3 15E-2 0.01 8.0E-3 16E-3 6.2E-6
C-3-TISS-SMP MUS 0.01 1.7E-2 8.2E-3 0.42 1.5€-2 1.1E-3 6.0E-3 8.8E-3 0.01 1.1E-2 22E-3 6.0E-6
D-1-TISS-SMP MUS 9.4E-3 2.5E-2 3.6E-3 0.19 6.3€-3 9.9E-4 48E-3 5.2E-3 0.01 12E-2 37E3 24E-5
D-2-TISS-SMP MUS 15E-2 1.6E-2 3.0E-3 0.23 4.6E-3 1.0E-3 5.0E-3 8.0E-3 0.0t 1.4E-2 36E-3 20E-5
D-3-TISS-SMP MUS 0.02 3.3E-2 3.6E-3 0.21 6.2E-3 1.1E:3 55E-3 7.3E-3 0.02 8.5E-3 1.9E-3 6.0E-6
D-4-TISS-SMP MUS 1.9E-2 1.9€-2 6.4E-3 0.23 6.7E-3 1.1E3 6.6E-3 8.8E-3 0.02 1.3E-2 1.4E-4 7.3E-6
D-5 Predicted 6.0E-3 37€-2 15E-3 0.21 1.1E-2 12€3 27E-3 3.1E-2 0.01 3.3€E-2 14€-2 8.6E-6
D-6-TISS-8MP MUS 1.6E-2 3.7E-2 1.0E-2 0.34 1.1E-2 1.6E-3 7.2E-3 6.7E-3 0.02 9.2E-3 1.1E-4 70E-6
E-1 Predicted 51E-2 43E-3 2.2€-2 1.03 8.6E-2 9.0E-3 1.3E-2 2.7E-1 0.03 9.0E-3 1.7E-2 3.9E-6
E-2 Predicted 29E-2 38E-3 8.4E-3 0.48 5.1E-2 2.8E-3 8.5E-3 1.2E-1 0.01 3.0E-3 1.2E-4 4.2E-6
E3 - Predicted 24E-2 1.3€-2 3.3E3 0.14 2.7€-2 15E-3 8.6E-3 1.4E-2 0.02 3.8E-2 5.0E-5 175
E-4 Predicted 3.1E-2 5.3E-3 7.5€-3 0.37 4.5E-2 3.2€-3 9.8E-3 6.6E-2 0.01 2.7E-3 6.8E-5 4.0E-8
F-1 Predicted 9.7E-3 8.8E-2 5.7E3 0.39 5.6E-2 20E-3 57E-3 1.8E-2 0.03 3.9E-2 2.2€-4 6.4E-6
F-2 Predicted 35E-2 1.8E-2 6.2E-2 283 1761 5.7€-3 3.3€-2 6.6E-2 0.17 2.0E-2 25E-4 6.1E-5
F-3 Predicted 1.6E-2 4.7E-3 7.5€-3 0.65 9.3E-2 4.0E-3 1.2E-2 3.0E:2 0.06 6.2E-2 2.1E-4 21E-4

Reference Predicted 8.7E-2 1.6E-1 3.6E-2 2.46 4.7E-2 1.2€-2 1.8E-2 1.8E-1 0.05 8.1E-3 4.3E-6

Species: Ribbed Mussels

1 - CBR-HAQ = Tissue conc. {Appendix D-7-1a)/CBR Benchmark (Table 6.2-4).
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Introduction

This Work Plan has been prepared under Contract Number DACW3396D0004,
Delivery Order Number 9. The Scope of Work (SOW) requires Science Applications
International Corporation (SAIC) to provide chemical and toxicological assessment
support services to evaluate sediments in the Raymark Superfund site study area. The
purpose of this Work Plan is to describe the sampling methods, the chemical and
toxicological analyses, and the report format which will be used to complete this
evaluation. This evaluation is intended to provide the necessary information to reach a
conclusion regarding the degree and extent of ecological risk posed by chemical

contamination at Raymark.

Objective and Scope' «

The overall goal of this site-specific investigation is to use the USEPA's
Ecological Risk Assessment Framework and applicable EPA Region | guidance to
generate and interpret the data required to complete the ecological risk assessment for

the Raymark study area.

This ecological risk assessment (ERA) will follow the organization suggested in
Eco Update (USEPA, 1991) with appropriate elements from the EPA Region |
Supplemental Risk Assessment Guidance for the Superfund Program (USEPA, 1989)
and Risk Assessment Guidance for Superfund, Volume Il Environmental Evaluation
Manual (USEPA, 1989a). These guidance documents recommend a “weight of
evidence” approach to assess potential ecological risks. This approach will be based
on evaluation of contaminant analytical data relative to environmental benchmarks,
sediment toxicity, and potential for bioaccumulation of chemicals and food web
exposure modeling. Evaluation of risks will be based on the preponderance of data;
locations where a greater number of endpoints suggest adverse risks are presumed to
indicate a greater probability of adverse risk. Details of sampling locations, analytical
methodologies, and interpretation approaches to risk characterization are discussed in

the following sections.

Station Locations and Sampling Methods

Sediment Sampling Plan. Surface sediment samples (0-15 cm depth) will be
collected from Areas C (n=3), D (n=6), E (n=4), and F (n=3). In addition, one field
duplicate shall also be collected. Location coordinates are presented in Table 1. A
schematic of the entire sampling site and aerial photographs of Areas C, D, E, and F
are presented Attachment A.  Three sites, designated C1 -C3, will be sampled in Area
C. Six sites, designated D1 - D3 and D4 - D8, will be sampled in Areas D1 and D2,
respectively. Four sites, E1 - E4, will be sampled from Area E and three sites, F1- F3.

will be sampled from Area F.



Locations of all sampling sites will be surveyed using a differential GPS.
Accuracy will be +/- 3 meters or less. A Trimble 4000 RSi GPS receiver interfaced with
a Trimble DSM PRO differential beacon receiver will be utilized to provide real-time
positioning data in the North American Datum of 1983 (NAD 83). Differential corrections
will be obtained from the US Coast Guard station broadcasting from Montauk Point,
Long Island, NY to provide the required accuracy. Individual sampling stations will be
selected in coordination with the Contract Manager in the field at the initiation of the
field effort.  All environmental sampling stations will be marked with PVC stakes and
high-flyers during the first two field days and will be maintained for the duration of the

effort.

Sediments will be collected for 1) chemical analyses of both bulk samples and
pore water samples and 2) toxicological analyses of bulk sediments only. Up to five
gallons will be required at each station. One gallon will be used for the toxicity test, 1
gallon will be used for chemical analyses, and the remaining gallons 3 will be used to
extract pore water (discussed below) for chemical analyses.

Sediments will be collected over a five day period in April 1999. The majority of
sediments will be sampled by hand with scoops from just above the tide line within two
hours of low tide. Sediment samples obtained from shallow, subtidal areas will require
the use of a 14-ft boat equipped with a 15 horsepower outboard engine as a suitable
work platform. A 0.053 m? Stainless Steel Ponar grab sampling device will be lowered
to the bottom with a hand line to recover material with minimal sample disturbance.

Both intertidal and subtidal samples will be collected to approximately 6" depth
until 5 gal. of wet sediment are obtained. Care will be taken to prevent loss of fines as
well as to minimize the entrainment of excess water into the sample. Clean techniques
will be employed during all sampling procedures and chain of custody procedures will
be followed. After each day of collection, samples will be placed on ice and transported
by van to a storage facility in Narragansett, Rl. Samples will be stored at 4°C until

needed.

Pore water samples will be collected according to methods described by Winger
and Lasier (1991). Briefly, sediments will be homogenized and interstitial water will be
collected using a vacuum-operated pore water extractor constructed from fused glass
airstones attached to a 60 cc syringe. The airstone will be inserted into the sediment
and a vacuum will be created by retracting and bracing the syringe plunger. The
airstone will act as an effective filter to remove the majority of particulates. Sample
chain of custody procedures will be followed.

To support Human Health Risk Assessment data needs, surface core samples
(0-3" depth) will be taken at 9 locations near the Housatonic Boat Club (Area B).
Stations will be identified after a site visit with state regulatory personnel. Sampling
locations will be measured using differential GPS as described above. One field
duplicate sample will also be collected. The geographic positions of each sampling

3



location will again be obtained using the navigation procedures described above. A
pre-cleaned 3-inch diameter, rigid core tube will be pressed into the sediment by hand
to the desired penetration depth to collect sediment, then capped on the top and
bottom. Cores collected from shallow, subtidal areas may require the use of longer
lengths of rigid core tube and a check valve assembly to ensure sufficient depth of
penetration and material recovery.

Biota Sampling Plan. Nine (9) tissue samples shall be collected for chemical
analyses. Bivalves (i.e., mussels and oysters) will be collected from three stations in
Area C and bivalves and fish will be collected from six stations in Area D. Tissue
samples will not be collected from Areas E and F. As much as possible,
sediment-sampling locations shall be co-located with biological sampling locations.
Should specific sampletypes not be available at specified locations, SAIC will collect
alternate species and/or adjust sampling locations to collect the required sample

numbers.

Aluminum minnow traps will be baited with bread and placed in the subtidal zone
at low tide and connected via line to a shoreline stake. Minnow traps will be checked
twice daily at low tide until sufficient numbers of the target species are obtained for
chemical analysis. Fish will be transferred from the traps to clean glass jars after each
collection and placed on ice for transport to a storage facility in Newport, Rl where
arriving samples will be composited (within station) with samples collected previously
and frozen at -20°C until needed. '

Sample Analysis Plan

Toxicity Testing Procedures. Bulk sediments shall be evaluated in the 10-day
solid-phase amphipod test using the marine amphipod, Ampelisca abdita. Test
conditions are summarized in Table 2. Briefly, bulk sediments will be evaluated
according to EPA procedures for the 10-day solid-phase amphipod test (USEPA, 1994).
The test will be conducted for 10 days using 1 L glass jars containing 175 mL of
homogenized sediment and 800 mL of overlying seawater. Exposure will be static at
20°C with a continuous lighting. Test chambers will be aerated to maintain acceptable
oxygen levels. Twenty unfed sub-adult test organisms per chamber will be used.
Water quality parameters will be monitored: pore water ammonia will be measured at
the beginning of the test; overlying water ammonia, pH, salinity, and dissolved oxygen
will be measured at the beginning and the end of the test; and temperature will be
recorded daily in one chamber and continuously in the water bath. Survival, measured
as the number live retrieved at the end of the test compared to the number added, will
be determined. Survival will be compared to a negative laboratory performance control

sediment.

Sediment Chemistry Analysis. Sediment samples for ecological risk
characterization (n=17) will be analyzed for dioxins, PCBs (congeners), organo-chlorine
pesticides, PAHs and metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Ag, Zn) according to methods
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outlined in the NOAA Status and Trends Program (NOAA, 1998) and methods detailed
in Table 3. In addition, sediment samples will be analyzed for physico-chemical
teatures (i.e., percent moisture, grain size, and TOC) as well as AVS:SEM. Methods for
the analyses and QA/QC protocols are described below.

For organic contaminants (PCBs, pesticides, and PAHs) the sample aliquots will
be chemically dried and contaminants will be extracted. The extract will be
concentrated and purified using Florisil/silica gel column chromatography.
Subsequently, the concentrated and purified extract will undergo instrumental analysis

(NOAA, 1998).

Dioxin analyses will be performed in accordance with EPA method 1613B.
Method 1613B includes procedures for acid/base back extraction, gel permeation
chromatography (GPC), silica gel, alumina, and activated carbon column cleanups. and
an anthropogenic isolation column for the removal of lipids.

Samples will be prepared for trace metal analysis using microwave digestion.
Three to five g of sample will be treated with 5 mL concentrated nitric acid, 2 mL of
concentrated hydrochloric acid, and 3 mL of deionized water. The digest will be
allowed to cool, and volumetrically diluted to a final volume of 100 mL.

The metals analyses will also be performed in accordance with the NOAA Status
and Trends Project Report (1998). Procedures will include ICD, GFAA, and cold vapor
hydride generlation methods depending on the analyte and matrix (Table 3). Multi-
elemental techniques such as these provide sensitive results with a high degree of
accuracy and precision (NOAA, 1998).

For metal analyses, a Varian SpectrAA 20 flame atomic absorption
spectrophotometer and a Varian SpectrAA 400 Zeeman graphite furnace atomic
absorption spectrophotometer will be used to determine the concentration of trace
metals. Each unit will be equipped with data stations and autosamplers. For all metal
analyses, a three point calibration curve plus blank will be established.

Quality control samples will be processed along with each batch of samples.
Adherence to the specified QA/QC procedures is particularly important in that it
provides a basis for comparing data among different methods and different
laboratories. MDLs (method detection limits) will be established for each analyte before
analyses is conducted (Table 3). MDLs will be obtained for the procedures outlined in
40 CFR part 136 and in Standard Methods for the Examination of Water and
Wastewater (APHA, 1995). Water MDLs for inorganic compounds will be reported in

pg/L units.

The grain size (Folk, 1968), and TOC (loss on ignition) of the sediment samples
will be determined to assess the bioavailability of the contaminants described above.



Sediments will be analyzed for AVS/SEM. Acid-volatile sulfide will be extracted
from the sediment samples by 30-min extractions with HCI (1 N in extract) at room
temperatures under an argon atmosphere. Sulfide will be quantified by ion-selective
electrode. Sediment extracts containing SEM will be filtered through a 1.0-um
glass-fiber filter. Concentrations of metals in SEM extracts will be determined by atomic
absorption spectrophotometry (AAS).

To support Human Health Risk Assessment data needs, surface core samples
(0-3" depth) will be analyzed for PCBs, metals, grain size, and TOC using methods
selected for sediment samples discussed above.

Pore Water Chemistry Analysis. Pore water samples will be collected for metals
analyses only. The analyses will include eight metals as described for sediments
above, excluding mercury. After porewater extraction, samples will be twice-centrifuged
and 0.2 um filtered prior to acidification (pH 2). After fixation, samples will be analyzed
as described for sediment metals discussed above.

Tissue Chemistry Analysis. Tissue samples shall be analyzed for pesticides.
PAHs, PCB congeners, and metals following similar procedures for sediments. In
addition, tissues will be analyzed for lipid content. Dioxins will not be measured.
Methods are listed in Table 3.

Tissue analyses will include the same suite as determined in sediments. Bivalve
and fish tissue will be frozen whole after collection and analyzed whole. Shell and
exoskeletal material will not be analyzed for any species. Samples of bivalves from the
collection will be selected at random and will be re-sected at the organic or inorganic
lab depending on the analysis. In addition, the lipid content of the tissue will be
determined.

Data Validation and Report Preparation

SAIC will validate data provided by analytical chemistry laboratories as soon as it
becomes available and deliver validated data to Tetra Tech NUS in advance of draft
report. Data will be validated in accordance with SAIC Standard Operating Procedures
(SAIC, 1995). Based on validated data, an ERA report will be prepared.

The purpose of the ERA report is to describe information collected for evaluation
of risks from contaminants associated with the Raymark study area to marine ecological
receptors in the Raymark study area. A weight-of-evidence (WoE) approach will be
used as the primary method for characterizing ecological risks associated with the
Raymark study area. The lines of evidence that will be evaluated in drawing
conclusions concerning risk are described below.

Exposure-Based Weights of Evidence. Exposure-based weights of evidence include
Hazard Quotients (HQs) for sediment and pore water CoCs and SEM metal
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bioavailability.

Sediment Hazard Quotients. Chemical concentrations of CoCs will be measured
in sediments and compared against benchmarks to elucidate potential adverse effects
on target species from exposure to contaminant concentrations in surface sediments.
Sediment HQs will be summarized for four major chemical classes: nine metals, PAHs
(including all PAH analytes where individual benchmarks exist, as well as Low
Molecular Weight, High Molecular Weight and Total PAH summations), Total PCBs.
and pesticides. The sediment based benchmarks to be used to develop HQs are from
USEPA (1996). Most values used for HQ derivation will be NOAA Effects Range
Median (ER-M) values. Where ER-M data are not available, Probable Effects Level
(PEL) and Sediment Quality Advisory Level (SQAL) benchmarks will be used. For
dioxins, recently published World Health Organization (WHO)Toxicity Equivalency
Factors (TEFs) will be applied to estimate potential toxicity attributable to 2,3,7,8-TCDD

(Van den Berg et al., 1998).

Pore Water Hazard Quotients. Chemical concentrations in pore water
(measured for metals, predicted for organics) will be compared against WQSVs to
elucidate potential adverse effects on target species from exposure to sediment pore
water. Determination of organic and metal CoCs responsible for the majority of the risk
associated with the pore water will be assessed through normalizing concentrations to
benchmarks so as to adjust for differences in the inherent toxicity of the chemical. For
this investigation, Water Quality Screening Values (WQSV) adopted primarily from EPA
Water Quality Criteria - Saltwater Chronic (WQC-SC) values will be used as the

benchmarks.

SEM Bioavailability. Simultaneously Extracted Metals (SEM) bioavailability is a
measure of the simultaneous and cumulative impact of 5 divalent metals (Cu, Cr, Pb, Ni
and Zn) on sediment toxicity. Research by the USEPA into the development of
Sediment Quality Criteria for divalent metals in sediment has shown that sediment
toxicity can be predicted when the quantity of SEM present in excess of the Acid
Volatile Sulfide (AVS) concentration in sediment is measured (Berry et al., 1996).

Effects-Based Weight of Evidence. Effects-Based weights of evidence include
assessment of sediment toxicity, Tissue Residue Eftects, and modeled effects to birds

and raccoons.

Sediment Toxicity. Toxicity endpoints allow assessment of both chemical
exposure as well as potential impacts on target receptors, such as macrobenthos
(amphipods). In this ERA, the sediment bicassays with amphipod, Ampelisca will be
used to assess possible impacts from in-place sediments.

Tissue Residue Effects. Possible impacts of CoC residues on target species will
be assessed separately through Tissue Screening Concentration (TSC) and Critical
Body Residue (CBR) Hazard Quotients. Tissue residues in target species will be
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evaluated as indicators of CoC-related exposure and effects. CoC effects in target
species will be addressed by comparison of tissue residues against tissue benchmarks
derived from water quality criteria (Tissue Screening Concentration HQs as described in
Shepard, 1998)), and comparison of tissue residues against threshold concentrations
for narcotic effects (Critical Body Residue HQs as described in McCarty et al., 1992)).

Food Chain Transfer Effects. Results and interpretation of the data regarding
ecological risk to fish, birds and raccoons shall be included. The format for assessment
of risk to birds and mammals will be performed as was done by SAIC for Ferry Creek
under Modification 4 of this Delivery Order (SAIC. 1999).

Discussion of each of the weights of evidence and applicable exposure-response
relationships will be presented to elucidate concordance among exposure-based and
effects-based weights of evidence in order to characterize overall risk for each of the

Raymark study areas.
The report is outlined below:

Problem Formuiation
Sampling Summary
Site Characterization
Exposure Assessment
Ecological Effects Assessment
Risk Characterization
Exposure-Based Weights of Evidence
Effects-Based Weight of Evidence Summary
Synthesis of Exposure and Effects Weights of Evidence
Uncertainty in Risk Estimation

Interim Meeting and Presentation of Preliminary Results

SAIC will prepare and present preliminary results of the investigation at 1 local meeting
presumed to be the TTNUS offices in Wilmington, MA.

Schedule of Deliverables

-

The schedule is summarized in Table 4. All delivery dates assumed are based on
4/5/99 start date; delay in award may, at SAIC's discretion, result in proportionate
slippage in deliverable dates.
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